
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 






m-. 



i^7 : 



m-. 



/M^-th^«««tt 



''■t- , 




SCIENCE CENTER LIBRARY 









^;I^ • 




\ 



bo"W^i:>itoh:'s. 



USEFUL TABLES. 



iPiiprpia: siDiTioi^. 



■ ^ !»♦ <* |» 



ifEW YORK: 
PtTBLlSSED BY E. & G. W. BLUNT, PROPRIETORS, 

No. 179 Watsb STKKirr, ooknxb of Buslino Sup. 

1866. 



M<3Ah %^4.ut 












Entered according to Act of Oongress, in the year of oor Lord 1856, by 

E. & G. W. BLUNT, 

in the Oerk's office of the District Court of the United States, for the Southern District of New Yorlc- 



CL S. Wbrrjor h Co., PRDrans, 
No, 70 JiUm Street. 



PREFACE 



The Tables found in the following pages are taken from the 
Practical Navigator. They have been printed at the suggestion 
of my friend, Professor Pierce, whose remarks on the same are 
annexed. 

I trust that they will be acceptable to those who require the 
aid of Logarithms in making their calculations, and may induce 
others to become acquainted with the power they may acquire 
from their use. 

Tables I. and II. were calculated by the natural sines taken 
from the fourth edition of Sherwin's Logarithms, which were 
previously eiamined, by differences : when the proof-sheets of 
the first edition were examined, the numbers were again calcu- 
lated by the natural sines in the second edition of Button's 
Logarithms ; and if any difference was found, the numbers were 
calculated a third time by Taylor's Logarithms. 

Table III. contains the meridional parts for every degree and 
minute of the quadrant, calculated by the following rule, viz. : 

M=T X 0.0007915704468, 

in which ^ is the log. tangent less radius of half the latitude, 
increased by 45*^, taken to seven places of figures, reckoned as 
integers ; and M is the meridional parts of that latitude in miles. 
Table X. contains the distances at which any object is visible, 
at sea, calculated by the rule given in § 195 of Vince's Astronomy, 
in which the terrestrial refraction is noticed. This circumstance 
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was neglected by PobertBon, MooiCj and others, and of course, 
their tables are erroneous. The rule given by Mr. Vince, ex- 
pressed in logarithms, is this : 

0.12155 + half log. of height la feet = log. of distance in statute miles. 
In reducing the rule to logarithms, the radius of the earth was 
called 20911790 feet, which agrees nearly with the mean value 
given in De la Lande's Astronomy. 
^ Table X. a. contains the parallax in altitude of a planet. 

Table XII. contains the refraction of the heavenly bodies, cal- 
culated by Dr. Bradley's rule, supposing the refraction to be as 
the tangent of the apparent zenith distance of the object, de- 
creased by three times the refraction, the horizontal refraction 
being supposed equal to 33'. The rule, expressed in logarithms, 
is this : 

Log. tang. (app. zen. dist. — 3. refraction) — 8.2438534 = log. of ref. in sec. 
The number calculated by this rule agree nearly with those 
published in Table I. of Maskelyne's Requisite Tables. 

Table XIII. contains the dip of the horizon for various heights, 
calculated by the rule in § 197 of Vince's Astronomy, in which 
the terrestrial refraction is allowed for. All numbers of this 
table differ a little from those published by Dr. Maskelyne, who 
had made a different allowance for that refractioi^. The rule 
given by Mr. Vince, expressed in logarithms, is^ 

1.7712711 + half the log. of the height in feet = log. dip in seconds. 

J?able XIV. contains the sun's parallax in altitude, calculated 
by multiplying the natural sine of the apparent zenith distance 
by the sun's horizontal parallax 8|^^ The numbers in this table 
agree with those published by Dr. Maskelyne. 

Table XV. contains the ' 

Augmentation of the moon's semi-diameter =15^^626 X sine D's altitade. 

This table agrees nearly with that published by Maskelyne. 

Table XVI. contains the dip for various distances and heights, 
calculated by this rule : 

3 h 

' D =^cr4-0.56514x— , 
7 d 
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in which D represents the dip in miles oi: minutes, d the distance 
of the land in sea-miles, and h the height of the eye of the ob- 
server in feet. 

Table XXI., for turning time into degrees, is the same as in 
other works of this kind. 

Table XXII. contains the proportional logarithms for three 
hours. - The numbers of this table Inay be found by subtracting 
the logarithm of the time in seconds from the log. of lOSiXy^, or. 
which is the same thing, by the following rule : 

Prop. log. T==4»d334738— log. of T in seconds. 

neglecting the three right-hand figures of the remainder. 

Table XXIV. was 'compared with Sherwin's and Hutton's 
tables, and a few errors corrected. 

Table XXV. contains the log. sines, log. tangents, etc., corre- 
sponding to points and quarter points of the compass. This was 
compared with Sherwin's, Hutton's, and Taylor's logarithms. 

Plate XXVI., containing the common logarithms of numbers, 
was compared with Sherwin's, Hutton's, and Taylor's logarithms. 

Table XXVII. contains the common log. sines, tangents, sec- 
ants, etc. This was compared with Sherwin's, Hutton's, and 
Taylor's tables. Two additional columns are given in this iable, 
which are very convenient in finding the time from an altitude 
of the sun ; also, three columns of proportional parts for seconds 
of space ; and a small table at the bottom of each page, for find- 
ing the proportional parts for seconds of time. The degrees are 
marked to 180°, which saves the trouble of subtracting the given 
angle from 180° when it exceeds 90°. 

Table LI. To change mean solar time intersidereal time. 

Table LII. To change sidereal time into mean solar time. 

Table on page 76 of the text contains the corrections in min- 
utes, to be added to the Middle Latitude to obtain the correct 
Middle Latitude. 

J. Inger'soll Bowditch. 

Boston, 1849. 
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By the admirable contrivance of logarithms, the name of their 
inventor was raised high in the list of the benefactors of his 
race and the promoters of sciende. All-4;he mimerical calcula- 
tions in the higher departments of theoretical and practical 
mathematics are performed by their aid, and the success of the 
computer principally depends upon the skill and precision with 
which he uses his logarithmic tables. It is worthy of inquiry, 
then, whether instruction in their use should not be more com- 
mon in the schools ; they ought to be studied both as the most 
remarkable instrument for facilitating calculations, and as a use- 
ful means of forming the mind to habits of accuracy. Discretion 
should be exercised in the choice of the tables, for, if ill-con- 
structed and inaccurate, they will certainly lead to awkward and 
slovenly forms of calculation. They should be well proportioned 
in their parts ; and, if of small extent, they should not be carried 
beyond five places of decimals. It is a great mistake to carry 
the small tables to six or s^ven places of decimals ; without any 
valuable increase of accuracy, they are thus rendered clumsy 
and inconvenient. Tables of seven places should be proportion- 
ally extensive, as the large ones of Taylor ; while those of six 
places are of little value — for they are not delicate enough for 
the higher orders of calculation, and are not needed for inferior 
operations ; but, on the contrary, the disproportionate labor of 
using them destroys that brevity of computation, which is the 
sole recommendation of logarithms. None of the smaller tables 
can be compared in accuracy with those of Dr. Bowditch ; for, 
besides the repeated and rigid examinations to which they have 
been subjected by the author and his sons, they have been so 
long in common use that no important error can have escaped 
detection. Dr. Bowditch's singular practical tact is also exhib- 
ited in their skilful arrangement, of which they are models 
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deserving careful study, Feeling the want of such a set of tables 
for popular use, I have urged upon their proprietors the expedi- 
ency of publishing the following selection from them, which will 
I hope, be regarded as judiciously made. 

This mey not be thought an improper occasion to press upon 
teachers the inexpediency of forcing the youthful intellect to a 
premature comprehension of abstruse mathematical reasoning, 
at the expense of failing to impart familiarity with the forms of 
calculation, and readiness and accuracy in the use of figures, at 
the flexible age when the seeds of habit most readily germinate. 
Teach the lad how to obtain results, and you inspire him with 
the surest stimulus to invv^stigate and apprehend the nature of 
the process. Imbue him with the spirit of accuracy, and you 
give him a taste for definite and precise thought, which is the 
solid foundation of true science, and one of the best antidotes to 
the laxity of reasoning and vagueness of research with which the 
atmosphere of the times is infected. 

Benjamin Pierce, 
Perkins Professor of Astronomy and Mathematics, 

Habyabd Univebbity. 

Cambridge, 1841). 
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75.6 
76.6 

]ii 

79.6 


07.0 
07.1 
07.3 
07.3 
07.4 
07.4 
07.5 
07.6 

07.7 
07.8 


i3i 

32 

33 
34 
35 
36 

37 
38 

4o 


i3o.4 
i3i.4 
i32.4 
i33.4 
i34.3 
135.3 
i36.3 
137.3 
138.3 
139.3 


12.8 
12.9 

i3.o 
i3.i 

l3.2 

i3.3 
i3.4 
i3.5 
i3.6 
i3.7 


191 

95 
93 

H 

?^ 
96 

97 
98 

99 

2go 


190.1 
191. 1 
192. 1 
193.1 
194. 1 
195. 1 
196. 1 
197.0 
198.0 
199.0 


18.7 
18.8 
18.9 
19.0 

I9.I 
19.2 
19.3 

19-4 
19.5 
19.6 


25l 
52 

53 
&( 
5i 
56 

57 
58 


249.8 
25o8 
251.8 

252.8 

253.8 
254.8 
255.8 
256.8 
257.8 
258.7 


24.6 

24.7 
24.8 
24.9 

25. 
25.1 

25.2 
25.3 
35.4 
35.5 


31 
23 
23 
34 
35 
26 

27 
38 


20.9 
21.9 
22.9 
23.9 
24.9 
25.9 
26.9 
27.9 
28.9 
29.9 


02.1 

02.3 
02.3 
02.4 
02.5 
02.5 

02.6 

02.7 

02.8 
02.9 


81 
82 
83 
84 
85 
86 

87 
88 

89 

9^ 


80.6 
81.6 
82.6 

83.6 
84.6 
85.6 
86.6 
87.6 
88.6 
89.6 


07.9 
08.0 
08.1 
08.2 
08.3 
08.4 
08.5 
08.6 
08.7 
08.8 


i4i 
42 
43 
44 
45 
46 
47 
48 

5o 


140.3 
141.3 
142.3 
143.3 
144.3 
145.3 
146.3 
147.3 
148.3 
149.3 


i3.8 
13.9 
14.0 
14.1 
14.2 
14.3 
14.4 
14.5 
14.6 
14.7 


201 
02 
o3 
04 
o5 
06 

09 
10 


20Q..0 
201.0 
202. p 

203.0 

204.0 
2o5.o 
206.0 
207.0 

2C^.O 

209. c 


19.7 
19.8 
19.9 
20.0 
20.1 
20.2 
20.3 
20.4 
JC.5 
20.6 


261 
62 
63 
64 
65 
66 

67 
68 
69 
70 


259.7 
260.7 
261.7 
262.7 
263.7 
264.7 
265.7 
266.7 
267.7 
268.7 


25.6 
25.7 
35.8 
25.9 
26.0 
26.1 
26.2 
26.3 
26.4 
26.5 


3i 

33 

33 
34 
35 
36 

u 


3i!8 
32.8 
33.8 
34.8 
35.8 
36.8 
37.8 
38.8 
39.8 


o3.o 
o3.i 
o3.2 
o3.3 
o3.4 
o3.5 
o3.6 
o3.7 
o3.8 
03.9 


9' 
92 

H 

96 

97 
98 

99 

100 


90.6 
91.6 
02.6 
93.5 
94.5 
95.5 
$65 
97.5 
98.5 
99.5 


08.9 
09.0 
09.1 
09.2 
09.3 
09.4 
09.5 
09.6 

09.8 


i5i 

52 

53 
54 
55 
56 
57 
58 


i5o.3 
i5i.3 
i52.3 
1 53.3 
i54.3 
i55.2 
i56.2 

15812 
159.2 


14.8 

14.9 
i5.o 
i5.i 

l5.2 

i5.3 
;5.4 
i5.5 
i5.6 
i5.7 


211 
12 
i3 
i4 
i5 
16 
17 
18 

»9 
20 


210.0 
211.0 

212. C 
2l3.0 
214.0 
2I5.0 
216.0 
217.0 

217.9 
218.9 


20.7 
20.8 
20.9 
21.0 
21.1 
21.2 
21.3 
21.4 
21.5 
21.6 


271 
72 
73 
74 

? 

77 
78 

29 

80 


269.7 
270.7 
271.7 
272.7 
273.7 
274.7 
275.7 
276.7 

277.7 
278.7 


26.6 
26.7 
26.8 
26.9 
27.0 
27.1 
27.2 
27.2 
27.3 
27.4 


4i 

42 

43 
44 
45 
46 
47 
48 

^5? 


40.8 
41.8 
42.8 
43.8 
44.8 
45.8 
46.8 

47.8 
48.8 

49.8 


04.0 
04.1 
04.2 
04.3 
04.4 
04.5 
o4.6 

04.7 
04.8 
04.9 
o5.o 
o5.i 
o5.a 
o5.3 
o5.4 
o5.5 
o5.6 
o5.7 
o5.8 
05.9 


101 
02 
o3 
04 
o5 
06 

09 
10 


100.5 
101.5 
102.5 
I03.5 
104.5 
io5.5 
106.5 
107.5 
108.5 
109.5 


09.9 

10. 

10. 1 
10.2 
10.3 
10.4 
10.5 
10.6 
10.7 
10.8 


161 
62 
63 
64 
65 
66 
67 
68 

69 

70 


160.2 
161. 2 
162.2 
163.2 
164.2 
165.2 
166.2 
167.2 
168.2 
169. J 


i5.8 
15.9 
16.0 
16. 1 
16.2 
16.3 
16.4 
16.5 
16.6 
1O.7 


221 
22 

23 
34 
25 

36 
2.7 
38 

19 
3o 


219.9 
220.9 
221.9 
222.9 
223.9 
224.9 
225.9 
226.9 
227.9 
228.9 


21.7 
21.8 
21.9 
22.0 
22.1 

23.3 
22.2 
22.3 
22.4 
22.5 


281 
82 
83 
84 
85 
86 

87 
88 

89 
90 


280^6 
281.6 
282.6 
283.6 
284.6 
285.6 
286.6 
287.6 
288.6 


27.5 
27.6 

27.7 
27.8 
27.9 
28.0 
28.1 
28.2 
28.3 
28.4 


5i 

52 

53 

54 
55 
56 

1 


5o.8 
5l.7 

52.7 

§:? 
P 

59.7 


in 

t2 

i3 
i4 
i5 
16 

17 
18 

«9 

20 


110.5 
111.5 
112.5 
ii3.5 
114.4 
ii5.4 
116. 4 
117-4 
118.4 
119.4 


10.9 

II.O 

11. 1 

11. 2 
11.3 
11.4 
II. 5 
11.6 
II. 7 
11.8 


171 
72 
73 
74 

22 


170.2 
171. 2 
172.2 
173.2 
174.2 
175.2 
176. 1 
177.1 
178.1 
179.1 


16.8 
16.9 

17.O' 
17.1 

B 

.7.4 
17.5 
17.6 


33l 
32 

33 
34 
35 
36 

u 


229.9 
230.9 
231.9 

?32.9 
233.9 

'234.9 
235.9 
236.9 
237.8 
238.8 


22 6 

" I 
22.8 

22.9 

23.0 

23.1 

23.2 

23 3 
23.4 
23.5 


291 

92 
98 

,99 

3oo 


289.6 
290.6 
291.6 
292.6 
293.6 
294.6 
295.6 
296.6 
297.6 
298.6 


28.S 
28.6 
28.7 
28.8 
28.9 
29.0 
29.1 
29.2 
29.3 
29.4 


Jiisti TVp. 


I. at. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


£.iN. £.18. W.iN. W.IS. [For 71 Points. | 



TABLE I. Cft«i» 
N.|E. N.|W, S.|E. S.|W. 


Dist. 


I.at. 


Dcp. 


Dist. Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


I 

2 

3 
4 
5 
6 

I 

9 

lO 


OI.O 
02.0 

o3.o 
o4.o 
04.9 
05.9 
06.9 
07.9 
08.9 
09.9 


00.1 
00.3 
00.4 
00.6 
00.7 
00.9 

OI.O 

01.2 

01.3 
01.5 


61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


60.3 
61.3 
62.3 
63.3 
64.3 
65.3 
66.3 
67.3 
68.3 
69.2 


09.0 
09.1 
09.2 
09.4 
09.5 
09.7 
09.8 

10. 

10. 1 
10.3 


121 
22 

23 

24 
• 25 

26 

27 
28 

t 


"9-7 

120.7 
121. 7 
122.7 
123.6 
124.6 
125.6 
126.6 
127.6 
128.6 


17.8 

17.9 
18.0 
18.2 
18.3 
18.5 
18.6 
18.8 
18.9 
19.1 


181 
82 
83 
84 
85 
86 
8- 
88 
89 

191 
92 

99 

200 


179.0 
180.0 
181 .0 
182.0 
i83.o 
184.0 
i85 
186 
187.0 
187.9 

188.9 
189.9 
190.9 
191.9 
192.9 
193.9 
194.9 

197.8 


26.6 
26.7 
26.9 
27.0 
27.1 
27.3 
»7.4 
27.6 
27.7 
27.9 


24l 

42 
43 
44 
45 
46 

S 
^5? 


238.4 
239.4 
246.4 
241.4 
242.3 
243.3 
244.3 
245.3 
246.3 
247.3 


35.4 
35.5 
35.7 
35.8 
35.9 
36.T 
36.2 
36.4 
36.5 
36.7 
36.8 
37.0 
37.1 
37.3 
37.4 
37.6 
37.7 

lu 

38.1 


II 

12 

i3 
i4 
i5 
i6 

[I 

»9 

20 


10.9 
11.9 

14.8 

i5.8 
16.8 
17.8 
18.8 
19.8 


01.6 
01.8 
01.9 
02.1 
02.2 

02.3 

02.5 

02.6 
02.8 
02.9 


7» 
72 
73 

1^ 

76 
77 
78 

22 


70.2 
71.2 
72.2 
73.2 
74.2 

76.2 
77.2 
78.1 
79.1 


10.4 
10.6 
10.7 
10.9 
II. 
11 .2 
II.3 
11.4 
11.6 
11.7 


i3i 

32 

33 
34 
35 
36 

37 
38 

4o 


129.6 
i3o.6 
i3i.6 
132.5 
i33.5 
i34.5 
135.5 
i36.5 
137.5 
i38.5 


19.2 
19.4 
19.5 
19.7 
19.8 
20.0 
20.1 
20.2 
20.4 
20.5 


28.0 
28.2 
28.3 
28.5 
28.6 
28.8 
28.9 
29.1 
29.2 
29.3 


25l 
52 

53 
54 
55 
56 

57 
58 


248.3 
249.3 
256.3 
251.3 

252.2 
253.2 
254.2 

255.i 

256.2 

257.2 


31 
22 
23 

a4 

25 
26 
27 
28 

?9 
3o 


20.8 
21.8 
22.8 
23.7 
24.7 

29.7 


o3.i 

03.2 

o3.4 
o3.5 
o3.7 
o3.8 
04.0 
04.1 
04.3 
04.4 


81 

8'2 

83 
84 
85 
86 
87 
88 
89 
90 


80.1 
81. 1 
82.1 

83.1 
84.1 
85.1 
86.1 
87.0 
88.0 
89.0 


11.9 
12.0 
12.2 
12:3 
12.5 
12.6 
12.8 
12.9 
i3.i 

l3.2 


i4i 
42 
43 
44 
45 
46 

s 


139.5 
140.5 
i4i.5 
142.4 
143.4 
144.4 
145.4 
146.4 


20.7 
20.8 
21.0 
21. 1 
21.3 
21.4 
21.6 
21.7 
21.9 
22.0 


201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


198.8 
199.8 
200.8 
201.8 
202.8 

2o3.8 
204.8 
205.7 
206.7 
207.7 


29.5 
29.6 
29.8 
29.9 
3o.i 
3o.2 
3o-4 
3o.5 
3o.7 
3o.8 


261 
62 
63 
64 
65 
66 

69 

70 


258.2 

259.2 

260.2 
261. 1 
262.1 
263.1 
264.1 
265.1 
266.1 
267.1 


38.3 
38.4 
38.6 
38.7 
38.9 

39.0 
39.2 
39.3 
39.5 
39.6 


3i 

32 

33 
34 
35 
36 

u 


30.7 

3i,7 
32.6 
33.6 
34.6 
35.6 
36.6 
37.6 
38.6 
39.6 


04.5 
04.7 
04.8 
o5.o 
o5.i 
o5.3 
o5.4 
o5.6 
05.7 
05.9 


9' 

93 

9^ 

?^ 
96 

97 
98 

99 

100 


90.0 
91.0 
92.0 
93.0 
94.0 
95.0 
96.0 
96.9 

97.9 
98.9 


i3.4 
i3.5 
i3.6 
i3.8 
16.9 
14. 1 
14.2 
i4.4 
i4.5 
14.7 


i5i 

52 

53 
54 
55 
56 

57 
58 

59 

60 


149.4 

i5o.4 
i5i.3 
152.3 
153.3 
i54.3 
i55.3 
i56.3 
157.3 
i58.3 


22.2 
22.3 
22.4 
22.6 

22.7 
22.9 
23. 
23.2 

23.3 
23.5 


211 
12 
i3 
14 
i5 
16 

17 
18 

«9 

20 


208.7 
209.7 
210.7 
211.7 
212.7 
213.7 
214.7 
2i5.6 
216.6 
217.6 


3i.o 
3i.i 
3i.3 
3i.4 
3i.5 
31.7 
3i.8 
32.0 

32.1 

32.3 


471 
7a 
73 

'4 

76 

22 


268.1 
269.1 
270.0 
271.0 
272.0 
273.0 
274.0 
275.0 
276.0 
277.0 


39.8 
39.9 

4o.i 
4o.a 
40.4 
40.5 
40.6 
40.8 
40.9 
4i.i 


4i 

42 

43 
44 
45 
46 
4i 
48 


40.6 
41.5 
42.5 
43.5 
44.5 
45.5 
46.5 
47.5 
48.5 
49.5 


06.0 
06.2 
06.3 
06.5 
06.6 

06.9 
07.0 
07.2 
07.3 


lOI 

02 
o3 
04 
o5 
06 
07 
08 
09 
, 10 


99-9 
100.9 
101 .9 
102.9 
103.9 

106.8 
107.8 
108.8 


i4.8 
i5.o 
i5.i 
i5.3 
i5.4 
i5.6 

i5.7 
i5.8 
16.0 
16.1 


161 
62 
63 
64 
65 
66 
67 
68 

69 

70 


159.3 
160.2 
161.2 
1^2.2 
163.2 
164.2 
165.2 
166.2 
167.2 
168.2 


23.6 
23.8 
23.9 
24.1 
24.2 
24.4 
24.5 

24.7 
24.8 

24.9 


221 
22 

23 

24 

25 

26 

27 
28 


218.6 
219.6 
220.6 
221.6 
222.6 

223.6 

224.5 

225.5 

226.5 

227.5 


32.4 
32.6 
32.7 
32.9 
33.6 
33.2 
33.3 
33.5 
33.6 
33.7 


281 

8a 
83 
84 
85 
86 

87 
88 
89 
90 


278.0 
278.9 

279.9 
280.9 
281.9 
282.0 
283.9 
284.9 
285.9 
286.9 


4l.2 

41.4 
41.5 

41.7 
41.8 
42 
42.1 
42.3 
42.4 
42.6 


5i 

52 

53 
54 
55 
56 


5o.4 
5i.4 
52.4 
53.4 
54.4 
55.4 
56.4 

ui 

59.4 


07.5 
07.6 
07.8 

07.9. 
08.1 
08.2 
08.4 
08.5 
08.7 
08.8 


III 
12 
i3 
i4 
i5 
16 
17 
18 

'9 
ao 


109.8 
no. 8 
111.8 
112.8 
II3.8 
114.7 

Il5 T 
116. T 

II7.7 
I18.7 


16.3 
16.4 
16.6 
16.7 
16.9 
17.0 
17.2 
117.3 
17.5 
17.6 


171 
72 
73 

i 
2? 


169.1 
170.1 
171. 1 
173.1 
173.1 
174.1 
175.1 
176.1 

177.1 
178.1 


25.1 
25.2 

25.4 
25.5 
25.7 
25. « 
26.0 
26.1 
26.3 
26.4 


23l 
32 

33 
34 
35 
36 

u 


228.5 

229.5 
230.5 
23i.5 

232.5 

233.4 
234.4 
235.4 
236.4 
237.4 


33.9 
34.0 
34.2 
34.3 
34.5 
34.6 
34.8 

349 
35.1 
35.2 


291 
92 

3oo 
Dist. 


287.0 
288.8 
389.8 
290.8 
291.8 
292.8 
293.8 
294.8 
295.8 
296.8 


42.7 
43.8 
43.0 
43.1 
43.3 
43.4 
43.6 
43.7 
43.9 
44.6 


Dist. 


Dpp. 


Lat 


Dist 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


E.|N. E.|S. W.|N. W.|8. [For 71 Point.. J 



^^•♦1 TABLE L 


DiiiMence of Latilude and Departure for 1 Faint 


NbyB. N.b7W. 8.b7E. S.b7W. 


Ditt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dtst. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep, 

47.0 


1 


01 .o 


00. J 


61 


59.8 


II. 9 


131 


118.7 


33.6 


181 


177.5 


35.3 


a4i 


336.4 


a 


oa.o 


00.4 


63 


66.8 


la.i 


aa 


119.7 


33.8 


82 


178.5 


35.5 


42 


237.4 


47.2 


3 


03.9 


00.6 


63 


61 8 


ia.3 


a3 


'iao.6 


34. 


83 


179.5 


35.7 


43 


338.3 


47.4 


4 


03.9 


00.8 


64 


62.8 


13.5 


a4 


131.6 


a4.a 


84 


180.5 


35.9 


44 


339.3 


47.6 


5 


04.9 


ot.o 


65 


63.8 


13.7 


35 


133.6 


UM 


85 


181. 4 


36.T 


45 


340.3 


47.8 


6 


05.9 


01.3 


66 


64.7 


ia.9 


a6 


133.6 


34.6 


86 


182.4 


36.3 


46 


341.3 


48.0 


7 


06.9 
07.6 


01.4 


67 


65.7 


i3.i 


27 


134.6 


34.8 


87 


i83/4 


36.5 


47 


342.3 


48.3 


8 


01.6 


68 


66.7 


i3.3 


38 


135.5 


25.0 


88 


184.4 


36.7 


48 


243.2 


48.4 


9 


08.8 


01.8 


69 


67.7 


i3.5 


39 


126.5 


25.3 


89 


i85.4 


36.9 


49 


244.2 


48.6 


lO 


09.8 


oa.o 


70 


68.7 


13.7 


3o 


127.5 


25.4 
25.6 


9« 


186.3 


37.T 


56 


245.3 


48.8 


11 


10.8 


oa.i 


7« 


69.6 


13.9 


i3i 


128.5 


191 


187.3 


37.3 


35l 


346.2 


49.0 


13 


if.8 


03.3 


7a 


^6.6 


i4.o 


33 


129.5 


25.8 


92 


188.3 


37.5 


5a 


247.2 


49.2 


i3 


12.8 


03. 5 


73 


71.6 


i4.» 


33 


i3o.4 


25.9 


93 


189.3 


37.7 


53 


348.1 


49.4 


i4 


i3.7 


oa.7 


74 


72.6 


14.4 


34 


i3i.4 


26.T 


94 


190.3 


37.8 


54 


249.1 


49.6 


i5 


14.7 


02.0 


75 


73.6 


i4.6 


35 


132.4 


26.3 


95 


191.3 


38.0 


55 


356.1 


49.7 


i6 


i5.7 


o3.i 


76 


74.5 


14.8 


36 


133.4 


26.5 


96 


192.2 


38.3 


56 


351.1 


49-9 


17 


16,7 


o3.3 


77 


75.5 


i5.o 


37 


134.4 


26.7 


97 


193.3 


38.4 


57 


352.1 


56.T 


i8 


17.7 


o3.5 


78 


76.5 


l5.3 


38 


135.3 


26.9 


98 


194.3 


386 


58 


253.0 


5o.3 


»9 


18.6 


a3.7 


79 


77.5 


i5.4 


39 


i36.3 


27.1 


99 


195.3 


38.8 


59 


354.0 


5o.5 


ao 


.9.6 


03.9 


86 


78.5 


i5.6 


4o 


137.3 


27.3 


200 


196.3 


39.0 


s 


355.0 


50.7 


11 


30.6 


04.1 


81 


79-4 


i5.8 


i4i 


i38.3 


27.5 


201 


197. 1 


39.2 


261 


356.0 


50.9 


sa 


31.6 


04.3 


83 


86.4 


16.0 


41 


139.3 


27.7 


02 


198.1 


39.4 


62 


357.0 


5i.i 


33 


32.6 


04.5 


83 


81.4 


16.3 


43 


140.3 


27.9 


o3 


199.1 


39.6 


63 


357.9 


5i.3 


M 


23.5 


04.7 


84 


82.4 


16.4 


44 


141.2 


28.1 


04 


200.1 


39.8 


64 


258.9 


5i.5 


35 


24.5 


04.9 


85 


83.4 


16.6 


45 


142.2 


28.3 


o5 


201. 1 


40.0 


65 


359.9 


51.7 


36 


25.5 


o5.T 


86 


84.3 


16.8 


46 


143.2 


28.5 


06 


202.0 


40.2 


66 


266.9 


51.9 


37 


36.5 


o5.3 


87 


85.3 


17.0 


47 


i44.a 


28.7 


S 


203.0 


40.4 


67 


361.9 


52. T 


38 


37.5 


o5.5 


88 


86.3 


17.3 


48 


145.2 


28.9 


204.0 


40.6 


68 


262.9 
263.8 


52.3 


;9 


38.4 


o5.7 


89 


87.3 


17.4 


49 


146.1 


29.1 


09 


2o5.o 


40.8 


69 


52.5 


3o 


29.4 


05.9 


90 


88.3 


17.6 


5o 


147. 1 


29.3 


10 


206.0 


4i.o 


70 


264.8 


52.7 


TT 


3o.4 


^.0 


9" 


89.3 


17.8 


i5i 


■48.1 


29.5 


211 


206.9 


4l.3 


371 


265.8 


52.9 


32 


3i.4 


06.3 


93 


90.2 


«7-9 


53 


i49-" 


29.7 


12 


207.9 


41.4 


72 


366.8 


53. T 


33 


33.4 


06.4 


93 


91.2 


18. i 


53 


i5o.i 


20.8 


i3 


208.9 


41.6 


73 


367.8 


53.3 


a 


33.3 


06.6 


94 


92.2 


18.3 


54 


i5i.o 


36.0 


14 


209.9 


41.7 


74 


268.7 


53.5 


35 


34.3 


06.8 


95 


93.3 


18.5 


55 


l52.0 


3o.2 


i5 


^10.6 

211. 8 


41.9 


75 


369.7 


53.6 


36 


35.3 


07.0 


96 


94.3 


18.7 


56 


i53.o 


3o.4 


16 


4a. T 


76 


370.7 


53.8 


37 


36.3 


07.3 


97 


95.1 


18.9 


57 


i54.o 


3o.6 


17 


212.8 


43.3 


77 


371.7 


54.0 


38 


37.3 


07.4 


98 


96.1 


19. 1 


58 


i55.o 


3o.8 


18 


2i3.8 


42.5 


78 


373.7 


54.2 


39 


38.3 


07.6 


99 


97.1 


19.3 


59 


155.9 


3i.o 


>9 


314.8 


4a.7 


79 


373.6 


54.4 


4o 


39.2 


07.8 


100 


98.1 


.9.5 


60 


.56.9 


3f.2 


20 


315.8 


42.9 


80 


274.6 


54.6 


4i 


40.3 


08.0 


lOI 


99.1 


19.7 


161 


157.9 


3i.4 


331 


316.8 


43.1 


381 


375.6 


54.8 


4a 


41.2 


08.3 


02 


100.0 


19.9 


62 


158.9 


3i.6 


22 


317.7 


43.3 


83 


376.6 


55.0 


43 


42.2 


08.4 


o3 


lOI.O 


30.1 


63 


'59-2 

160.8 


3i.8 


23 


3i8.7 


43.5 


83 


377.6 


55.2 


44 


43,2 


08.6 


04 


I03.0 


20.3 


64 


32. 


24 


319.7 


43.7 


84 


378.5 


55.4 


45 


44.1 


08.8 


o5 


io3.o 


20.5 


65 


161 .8 


32.2 


25 


320.7 


43.9 


85 


379.5 


55.6 


46 


45.1 


'09.0 


06 


•104.0 


20.7 


66 


162.8 


32.4 


26 


221.7 


44.T 


86 


380.5 


55.8 


47 


46.1 


09.3 


07 


104.9 


20.9 


67 


163.8 


32.6 


27 


222.6 


44.3 


87 


381.5 


56.0 


48 


47.1 


09.4 


08 


105.9 


21.1 


68 


164.8 


32.8 


28 


223.6 


44.5 


88 


383.5 


56.3 


49 


48.1 


09.6 


09 


106.9 


21.3 


69 


i65.8 


33.0 


29 


224.6 


44.7 


89 


383.4 


56.4 


5o 


49.0 


09.8 


10 


107.9 


21.5 


70 


166.7 


33.2 


3o 


225.6 


44.9 


*9o 


384.4 


56.6 


5i 


"53:s" 


09.9 


III 


108.0 
109.8 


31.7 


171 


167.7 


33.4 


23l 


226.6 


45.1 


391 


385.4 


56.8 


53 


5i.o 


10. 1 


12 


31.9 


73 


168.7 


33.6 


32 


227.5 


45.3 


92 


386.4 


57.0 


53 


53.0 


10.3 


i3 


no. 8 


33.0 


73 


169.7 


33.8 


33 


228.5 


45.5 


93 


287.4 


57.2 


54 


53.0 


10.5 


i4 


111.8 


33.3 


74 


170.7 


33.9 


34 


229.5 


45.7 


94 


388.4 


57.4 


55 53.9 


10.7 


i5 


113.8 


aa.4 


75 


171.6 


34.1 


35 


230.5 


45.8 


95 


389.3 


57.6 


56 


54.9 


10.9 


16 


113.8 


33.0 


76 


172.6 


34.3 


36 


331.5 


46.0 


96 


390.3 


57.7 


tl 


5^9 


11. 1 


17 


114.8 


33.8 


77 


173.6 


34.5 


37 


233.4 


46.2 


97 


391.3 


52-9 


58 


56.9 


II.3 


18 


ii5.7 


33. 


78 


174.6 


34.7 


38 


333.4 


46.4 


98 


3oa.3 


58.1 


59 


nt 


11.5 


'9 


116.7 


33.3 


79 


175.6 


34.9 


39 


234.4 


46.6 


99 


393.3 


58.3 


6o 


11.7 


20 
Dist 


117.7 


33.4 


86 


176.5 


35. T 


46 


235.4 


46.8 
^Lat.' 


366 


394.2 


58.5 


[Depi 


I.at. 


Dep. 


Ut. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


DUt. 


Dep. 


Lat 
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TABLE L 
liffefeace of Latkvde and DepartVM for l| Pouttt. 
IB. N.byW.iW. S.brS.|E. SbjW.j 




Dili. 


Lat. 


Dep. 


Disi. 


Lat 


Dep. 


DiM. 


Lat 


Dep, 


Dist. 


Lat. 


Dep. 


Dist. 

a4i 
42 
43 
44 
45 
46 
47 
48 


Lat. 
233.8r 

a34.7 
235.7 
236.7 
237.7 
238.6 
239.6 
240.6 
241.5 
242.5 


58.6 
58.8 
59.0 
59.3 
59.5 

60.0 
60.3 
60.5 
60.7 


I 

2 

3 
4 
5 
6 

7 
8 

10 


01 .o 
01.9 
02.9 
03.9 
o4.g 
o5.8 
06.8 
07.8 
08.7 
09.7 


00.2 
00.5 
00.7 
01 .0 
01.2 
01.5 
01.7 
01.9 
02.2 
02.4 


61 
62 
63 
64 
65 
66 

67 
68 
69 
70 


60.1 
61.1 
62.1 
63.1 
64.0 
65 .p 
66.0 
66.9 
67.9 


14.8 
i5.i 
i5.3 
i5.6 
i5.8 
16.0 
16.3 
16.5 
16.8 
17.0 


121 

«2 
23 

24 

25 

26 

a7 
28 


117. 4 
118.3 
119. 3 
120,3 
121. 3 
122.2 

123.2 
124.2 
125.1 
136. 1 


29.4 
29.6 
29.9 
3o.i 
3o.4 
3o.6 

30.9 
3i.i 
3i.3 
3i.6 


181 
82 
83 
84 
85 
86 

89 
90 


175.6 
176.5 
177.5 
178.5 

Igj 

181. 4 
182.4 
183.3 
184.3 


44.0 
44.2 
44.5 

44.7 
45.0 
45.2 
45.4 
45.7 
45.9 
46.2 


11 

12 

i3 
i4 
i5 
i6 

:^ 

«9 

20 


ia.7 
11.6 
12.6 
i3.6 
i4.6 
i5.5 
16.5 

19.4 


02.7 
02.9 

03.2 

o3.4 
o3.6 
03.9 
04.1 
04.4 
04.6 
04.9 


71 
7a 
73 

H 

T7 
78 


68.9 
69.8 
70.8 
71.8 
72.8 
73.7 
74.7 
75.7 
76.6 
77.6 


17:3 
17.5 

«7.7 
18.0 
18.2 
18.5 
18.7 
19.0 
19.2 
19.4 

19.7 
19.9 
20.2 
20.4 
20.7 
20.9 
21.1 
21.4 
21.6 
21.9 


i3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 


127.1 
128.0 
129.0 
i3o.o 
i3i.o 
i3i.9 

l32.0 

133.9 
134.8 
i35.8 


3i.8 

32.1 

32.3 
32.6 
32.8 
33.0 
33.3 
33.5 
3/.8 
34.0 


191 

9? 

9Z 
98 

99 
200 


185.3 
186.2 
187.2 
188.9 
189.2 
190.1 
191. 1 
192. 1 
193.0 
194.0 


46.4 
46.7 
46.9 
47.1 
47.4 
47.6 

47.9 
48. T 

48.4 
48.6 


25l 
52 

53 
54 
55 
56 
57 
58 


243.5 
244.4 
245.4 
a46.4 
247.4 
248.3 
249.3 
256.3 

25 1. 2 
252.2 


61 .0 

6f.2 

61.5 
61.7 
62.0 

62.2 
62.4 
62.7 

6i.o 
63.2 


21 
22 
23 
24 
25 
26 

11 

3? 


20.4 

21.3 
22 3 
23.3 
24.3 
25.2 
26.2 
27.2 
28.1 
29.1 


o5.i 
o5.3 
o5.6 
o5.8 
06.1 
06.3 
06.6 
06.8 
07.0 
07.3 


81 
82 

83 

84 
85 
86 

87 
88 

89 
90 


78.6 
79.5 
86.5 
8f.5 
63.5 
83.4 
84.4 
85.4 
86.3 
87.3 


i4i 
42 
43 
44 
45 
46 

47 
48 

5o 


136.8 
137.7 
.38.7 
139.7 
140.7 
i4i.6 
142.6 
143.6 
144.5 
145.5 


34.3 
34.5 

34.7 
35.0 
35.2 
35.5 
35.7 
36. 
36.2 
36.4 


201 
02 
o3 
04 
o5 
06 

09 
10 


195.0 
195.9 
196.9 

197.9 
198.0 
199.6 
200.8 
201.8 
202.7 

2o3.7 


48.8 
49.1 
49.3 
49-^ 
49.8 
5o.i 
5o.3 
5o.5 
5o.8 
5i.o 


261 
62 
63 
64 
65 
66 

67 
68 
69 

70 


253.2 

254.1 
255.1 
256.1 
257.1 
258. 
259.0 
260.0 
260.9 
261 9 


63.4 
63.7 
63.9 
64.T 

64.4 
64.6 
64.9 
65.T 
65.4 
65.6 


3i 

32 

33 
34 
35 
36 

37 
38 

3? 


3o.i 
3i.o 
32. 
33.0 
34.0 
34.9 

3818 


07.5 
07.8 
c»8.o 
08.3 
08.5 
08.7 
09.0 
09.2 
09.5 
09.7 


9« 

99 
100 


88.3 
89.2 
90.2 
91.2 
92.2 
93.1 
94.1 
95.1 
96.0 
97.0 


22.1 

22.6 
22.8 

23.1 

23.3 
23.6 
23.8 
M.I 
24.3 


l54 
52 

53 

54 
55 
56 

57 
58 


146.5 
147.4 
148.4 

i5o.4 
i5i.3 
i52.3 
153.3 
i54.2 
155.2 


^:^ 

37.5 
37.4 
^7.7 
37.9 
38. i 
38.4 
38.6 
38.9 


211 
12 
i3 
i4 
i5 
16 
17 
18 

»9 
20 


204.7 

205.6 
206.6 
207.6 
208.6 
209.5 
210.5 
211.5 
212.4 
213.4 


5i.3 
5i.5 
5i.8 
52 .0 

52.2 

52.5 
52.7 
53.0 
53.2 
53.5 


271 
73 

77 
78 

22 


262.9 
263.8 
264.8 
265.8 
266.8 
267.7 
268.7 
269.7 
270.6 

271.6 


65.8 
66.1 
66.3 
66.6 
(j6M 
67.1 
67.3 
67.5 
67.8 
68.0 


4i 

42 

43 
44 
45 
46 
47 
48 

5o 


39.8 
40.7 
41.7 
42.7 
43.7 
44.6 
45.6 
46.6 

48!5 


10. 
10.2 
10.4 
10.7 
10.9 
II. 2 
11.4 
11.7 
11.9 
12.1 


101 
02 
o3 
04 
o5 
06 

07 
08 

09 
10 


98.0 
98.9 

99-9 
100.9 

lOI.O 

102.6 
fo3.8 
io4.§ 
195.7 
106.7 


24.5 
24.8 
25.0 
25.3 
25.5 
25.8 
26.0 
26.2 
26.5 
26.7 


161 
62 
63 
64 
65 
66 

69 

70 


156.2 

i58.i 

160. 1 
i6i.o 
162.0 
i63.o 
163.9 
164.9 


39.1 
39.4 
39.6 
39.8 
4o.i 
40.3 
4o.6 
40.8 
4i.i 
41.3 


221 
22 

23 

24 

25 

26 

11 

T3T 

32 

33 
34 
35 
36 

u 


214.4 
215.3 
216.3 
117.3 
218.3 
219.2 
220.2 

22J.2 
222.1 
223.1 


53.7 
53.9 
54.2 
54.4 
54.7 
54.9 
55.2 
55.4 
55.6 
55.9 


281 
82 
83 
84 
85 
86 

87 
88 
89 
90 


272.6 
273.5 
274.5 
275.5 
276.5 

277-4 
278.4 
279.4 
280.3 
281.3 


68.3 
68.5 
08.6 
69.0 
69.2 
69.5 
69.7 
70.0 
70.2 
70.5 


5i 

52 

53 
54 
55 
56 

57 
58 


49.5 
5o.4 
5i.4 
52.4 
53.4 
54.3 
55.3 
56.3 
57.2 
58.2 


12.4 
12.6 
12.9 
i3.i 
i3.4 
i3.6 
i3.8 
14.1 
i4.3 
14.6 


III 
12 
i3 

'i4 
i5 
16 

17 
18 

»9 
20 


107.7 
108.6 
109.6 
1 10.6 
1 1 1. 6 
112. 5 
II3.5 
114.5 
ti5.4 
116.4 


27.0 
27.2 
27.5. 
27.7 

lU 

28.4 
28.7 
28.9 
29.2 


•71 

22 


165.9 
166.8 
167.8 
168.8 
169.8 
170.7 
171.7 
17^.7 
173.6 
174.6 


41.5 
41.8 
42.0 
42.3 
42.5 
42.8 
43.0 
43.3 
43.5 
43.7 


224.1 
225 .0 
226.0 
227.0 
228.0 
228.9 
229.9 
230.9 

231.8 

232.8 


56.1 
56.4 
56.6 
56.9 
57.1 
57.3 
57.6 

^:? 

58.3 


291 


282.3 

283.2 

284.2 

285.2 

286.1 

287.1 

188.1 
269.1 
290.0 
291.0 


70.7 
71.0 
71.1 
71.4 

71.7 

7* .9 

72.2 

72.4 

7».7 
72.9 


lDi.t. 


Dep. 


Lau 


Dist. 


riep. 


Lat. 


Disi. 


Dep. 


Lai. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Ut. 
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rkc*e] 


TABLE I. 1 


Difference of Latitude and Departure for I^ Poiota. 


^ rr.byE.4E. NbyWiW. SbjE.iE S-byW.JW. 


Dbtl Lau 


Dep. 


Dist. 


Lat 


Dep. 


Ditt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


I 


01 .0 


00.3 


61 


58.4 


17.7 


121 


ii5.8 


35.1 


181 


173.3 


52.5 


241 


23o.6 


70.0 


3 


01. 9 


00.6 


62 


59.3 


18.0 


33 


116.7 


35.4- 


82 


174.2 


52.8 


42 


23i.6 


70.2 


3 


02.9 
o3.8 


00.9 


63 


S.3 


18.3 


33 


117 7 


35.7 


83 


175.1 


53.1 


43 


232.5 


70.5 


4 


01.2 


64 


61.2 


leu 


»4 


118.7 


36.0 


84 


176. 1 


53.4 


44 


233.5 


70.8 


5 


04.8 


01.5 


65 


62.2 


18.9 


25 


119.6 


36.3 


85 


177.0 


53.7 


45 


334.5 


71.1 


6 


o5.7 


01.7 


66 


63.2 


19.3 


26 


120.6 


36.6 


86 


178.0 


54.0 


46 


335.4 


71.4 


7 


06.7 


02.0 


&7 


64.1 


19.4 


27 


121.5 


36.9 


87 


178.9 


54.3 


47 


336.4 


71.7 


8 


07.7 


02.3 


68 


65.1 


19.7 


28 


122. 5 


37.2 


88 


179.9 


54.6 


48 


337.3 


72.0 


9 


08.6 


02.6 


69 


66.0 


30.0 


29 


ia3.4 


37.4 


89 


180.9 
181.8 


54.9 


49 


338.3 


72.3 


10 


09.6 


02.9 


70 


67.0 


20.3 


3o 


124.4 


37.7 


90 


55.2 


5o 


239.2 


72.6 


XI 


10.5 


o3.2 


71 


67.9 


20.6 


i3i 


125.4 


38. 


191 


183.8 


55.4 


35l 


240.2 


72.9 


12 


II.5 


o3.5 


72 


68.9 


20.9 


32 


126.3 


38.3 


92 


183.7 


55.7 


52 


241.1 


73.2 


i3 


12.4 


o3.8 


73 


?:? 


21.2 


33 


127.3 


38.6 


93 


184.7 


56.0 


53 


242.1 


73.4 


14 


i3.4 


04.1 


74 


21.5 


34 


128.2 


38.9 


94 


185.6 


56.3 


54 


243.1 


73.7 


i5 


14.4 


04.4 


75 


71.8 


21.8 


35 


129.2 


39.2 


95 


186.6 


56.6 


55 


244.0 


74.0 


i6 


i5.3 


04.6 


76 


72.7 


22.1 


36 


i3o.f 


39.5 


96 


187.6 


56.9 


56 


245.0 


74.3 


17 


16.3 


04.9 


77 


73.7 


22.4 


37 


i3i.i 


39.8 


97 


188.5 


57.2 


57 


245.9 


74.6 


i8 


17.2 


o5.2 


78 


74.6 


22.6 


38 


.132.1 


40.1 


98 


189.5 


57.5 


58 


246.0 
24r.8 


74.9 


19 


18. a 


o5.5 


79 


75.6 


22.9 


39 


133.0 


40.3 


99 


190.4 


57.8 


59 


75.2 


20 


19.1 


o5.8 


80 


76.6 


23.2 


4o 


134.0 


40.6 


200 


191.4 


58.1 


60 


248.8 


75.5 


31 


20.1 


06.1 


81 


77.5 


23.5 


i4i 


134.9 


40.9 


201 


192.3 


58.3 


261 


249.8 


75.8 


22 


21. 1 


06.4 


82 


78.5 


23.8 


41 


135.9 
136.8 


41.2 


02 


193.3 


58.6 


62 


256.7 


76.1 


23 


22.0 


06.7 


83 


79-4 


24.1 


43 


4i.5 


o3 


194.3 


58.9 


63 


251.7 


76.3 


24 


23.0 


07.0 


84 


8p.4 


24.4 


44 


137.8 


4i.8 


04 


195.2 


59.2 


64 


252.6 


76.6 


35 


23.9 


07.3 


85 


81.3 


24.7 


45 


138.8 


42.1 


o5 


196.2 


59.5 


65 


253.6 


76.9 


26. 


24.9 
25.8 


07.5 


86 


82.3 


25.0 


46 


139.7 


42.4 


06 


197.1 


59.8 


66 


254.5 


77.2 


27 


07.8 


87 


83.3 


25.3 


47 


140.7 


42.7 


07 


198.1 


66.1 


67 


255.5 


77.5 


28 


26.8 


08.1 


88 


84.2 


25.5 


t 


i4i.6 


43.0 


08 


199.0 


60.4 


68 


256.5 


77.8 


29 


27.8 


08.4 


89 


85.2 


25.8 


142.6 


43.3 


09 


200.0 


60.7 


69 


257.4 


78.1 


3o 


28.7 


08.7 


90 


86.1 


26.1 


5o 


143.5 


43.5 


10 


201.0 


61.0 


70 


258.4 


78.4 


3i 


29.7 


09.0 


9' 


87.1 


26.4 


i5i 


144.5 


43.8 


211 


201.9 


ei.3 


271 


259.3 


78.7 


3a ; 36.6 


09.3 


92 


88.0 


26.7 


52 


145.5 


44.1 


12 


202.9 
203.8 


61.5 


72 


260.3 


79.0 


33 


3i.6 


09.6 


93 


89.0 


27.0 


53 


146.4 


44.4 


i3 


61.8 


73 


26f.2 


79.2 


34 


32.5 


09.9 


94 


90.0. 


27.3 


54 


147.4 
148.3 


44^1 


i4 


204.8 


62.1 


74 


262.2 


79.5 


35 


33.5 


10.2 


95 


90.9 


37.6 


55 


45.0 


i5 


io5.7 


62.4 


75 


263. i 


79.8 


36 


34.4 


10.5 


96 


91.0 
92.8 


27.9 


56 


149.3 


45.3 


16 


206.7 


62.7 


76 


264.1 


80.1 


37 


35.4 


10.7 


97 


28. J 


57 


i5o.2 


45.6 


17 


207.7 


63 .0 


77 


265.1 


80.4 


38 


36.4 


XI.O 


98 


93.8 


38.4 


58 


l5l.2 


45.9 


18 


208.6 


63.3 


78 


266.0 


80.7 


39 


37.3 


II.3 


99 


94.7 


28.7 


59 


l52.2 


46.2 


>9 


209.6 


63.6 


79 


267.0 


81.0 


40 


38.3 


11.6 


100 


95.7 


29.0 


60 


153.1 


46.4 


20 


210.5 


63.9 


bo 


267.9 


81.3 


4i 


39.2 


11.9 


101 


96.7 


29.3 


161 


154.1 


46.7 


221 


211. 5 


64.2 


"^8? 


268.9 


81.6 


42 


40.2 


12.2 


02 


97.6 


29.6 


62 


155.0 


47.0 


22 


212.4 


64.4 


8i 


269.0 
270.8 


81.9 


43 


41. 1 


12.5 


o3 


98.6 


29.9 


63 


156.0 


47.3 


23 


2i3.4 


64.7 


83 


82.2 


44 


42.1 


12.8 


04 


.99.5 


3o.3 


64 


156.9 


47.6 


24 


214.4 


65. 


84 


271.8 


82.4 


45 


43.1 


i3.i 


o5 


100.5 


3o.5 


65 


157.9 


47.9 


25 


2i5.3 


65.3 


85 


272.7 


82.7 


46 


44.0 


i3.4 


06 


101.4 


3o.8 


66 


158.9 
159.8 


48.2 


26 


216.3 


65,6 


86 


273.7 


83. 


47 


45.0 


i3.6 


07 


102.4 


3i.i 


67 


48.5 


27 


217.2 


65.9 


87 


274.6 


83.3 


48 


45.9 


13.9 


08 


103.3 


3i.4 


68 


160.8 


48.8 


-A 2l8>2 


66.3 


88 


275.6 


83.6 


49 


46.0 
47.8 


14.2 


09 


104.3 


3i.6 


69 


161.7 


49.1 


20 ^9.1 


66.5 


89 


276.6 


83.9 


56 


14.5 


10 


ro5.3 


31.9 


70 


162.7 


49^-3 


3o 


ja\>.i 


66.8 


90 


277.5 


84.2 
84.5 


5i 


48.8 


i4.8 


III 


106.2 


32.2 


171 


163.6 


49.6 


23 1 


221. 1 


67.1 


291 


278.5 


52 


49.8 


i5.i 


12 


107.2 


32.5 


72 


164.6 


49.9 


32 


222.0 


67.3 


9a 


279.4 


84.8 


53 


50.7 


i5.4 


]3 


108.1 


32.8 


73 


165.6 


5o.2 


33 


223.0 


67.6 


93 


280.4 


85.x 


54 


5i.7 


i5.7 


i4 


109.1 


33.1 


74 


1G6.5 


5o.5 


34 


223.9 


67.9 


94 


281.3 


85.3 


55 


52.6 


16.0 


i5 


IIO.O 


33.4 


75 


167.5 


5o.8 


35 


224.0 

225.8 


68.i 


95 


:«2.3 


85.6 


56 


53.6 


16.3 


16 


III.O 


33.7 


76 


168.4 


5i.i 


36 


68.5 


96 


283.3 


85.9 


57 


54.5 


16.5 


17 


112. 


34.0 


77 


169.4 


5i.4 


37 


226.8 


68.8 


97 


284.2 


86.3 


58 


55.5 


16.8 


18 


112. 9 


34.3 


78 


170.3 


5i.7 


38 


227.8 


69.1 


98 


285.2 


86.5 


59 


56.5 


17.1 


19 


,13.0 
114.8 


34.5 


79 


171 .3 


52.0 


39 


228.7 


69.4 


99 


286.1 


86.8 


60 
Dis. 


57.4 


17.4 


20 


34.8 


86 


172.2 


52.3 


46 


229.7 


69.7 


366 


287.1 


87.1 


Dep. 


Lat. 


Dist. 


Dop. 


I.at. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat 


£.N.E.1E. 
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TABLE I. 
UfTercnce of Latitude and Departure for I J Paints. 

E. N.bjW,|W, S.byE.lE- S.byW.J 




DisLf LaL. 


Dep., 


Dii4. 


LaL 


Dep. 


DliU 


Lat 


Dep. 


DJiU 


Lai. 


Dep. 


DisL 


Lat. 


Dep. 


i 

5 
6 

9 

lO 


00.9 
01.0 
oa.8 
o3.8 

04.7 
o5.6 
06.6 

S.1 

09.4 


00.3 
00.7 
01.0 
01.3 
01.7 
oa.o 
oa.4 
oa.7 
o3.o 
o3.4 


61 
6a 
63 
64 
65 
66 
67 
68 
69 
70 


59.3 
60.3 
61. a 
6a. I 
63.1 
64.0 
65 .0 
65.9 


ao.6 
ao.9 
ai.a 
ai.6 
ai.9 
aa.a 
aa.6 
aa.9 
a3.a 
a3.6 

a3.o 
a4.3 
a4.6 
a4.o 
a5.3 
a5.6 
25.9 
26.3 
26.6 
27.0 


121 
aa 
a3 

24 

a5 
a6 

11 
J? 


113.9 
114.9 
ii5.8 
116.8 

117.7 
118.6 
119.6 
120.5 
121.5 
122.4 


40.8 
4i.i 
41.4 
4i.d 
42.1 
4-^M 
4a. 8 
43.1 
>43.5 
43.8 


181 
82 
83 
84 
85 
86 

S2 
89 
90 


170.4 

171 .4 
173.3 
i73.a 
174.3 
175.1 
176.1 
177.0 
178.0 
178.9 


61.0 
61.3 
61.7 
6a.o 
63.3 
63.7 
63.0 
63.3 
63.7 
64.0 

64.3 

64.7 
65.0 
65.4 
65.7 
66.0 
66.4 
66.7 
67.0 
67.4 


241 
42 
43 
44 
45 
46 
47 
48 


336.9 
227.9 
238.8 

"9-7 
33o.7 
331.6 

333.6 

333.5 
334.4 
335.4 


81. a 
81.5 
81.9 
82.a 
83.5 
83.9 
83.3 
83.5 
83.9 
84.3 


II 

13 

i3 
i4 
i5 
i6 

17 
i8 

>9 

ao 


10.4 
11. 3 
la.a 

l3.2 

14. 1 
i5.i 
16.0 
16.9 
17.9 
18.8 


03.7 
04.0 
04.4 
04.7 
o5.i 
o5.4 

06.1 
06.4 
06.7 


71 

74 

77 
78 

2o' 


66.8 
67.8 
68.7 
69.7 
70.6 
71.6 
7a.5 
73.4 
74.4 
75.3 


i3i 
3a 
33 
34 
35 
36 

u 


123.3 
124.3 

125.2 

126.2 
127.1 

ia8.o 
139.0 
129.9 
i3o.9 
i3i.8 


44.1 
44.5 
44.8 
45.1 
45.5 
45.8 
46.2 
46.5 
46.8 
47.2 


191 

9» 

97 
98 

99 
aoo 


181. 7 
183.7 
183.6 
184.5 
185.5 
186.4 
187.4 
18S.3 


35l 
53 

53 
54 
55 
56 

57 
58 


336.3 
337.3 

338.3 

339.2 
a4o.i 
341.0 
34a. 
242.9 
243.0 
244.8 


846 

84.9 
85.5 
85.6 
85.9 
86.i 
86.6 

» 

87.6 


ai 
aa 
a3 
M 
a5 
a6 

27 
28 

12 


19.8 
20.7 
ai.7 
a2.6 
a3.5 
a4.5 
a5.4 
26.4 
a7.3 
a8.a 


07.1 
07.4 
07.7 
08.1 
08.4 
08.8 
09.1 
09.4 
09.8 
10. 1 


81 
82 
83 
84 
85 
86 

89 

9" 


76.3 

^:\ 

79- > 
80.0 
81.0 
81.9 
8a. 9 
83.8 
84.7 


27.3 
27.6 
28.0 
28.3 
28.6 
29.0 
29.3 
29.6 
3o.o 
3o.3 


i4i 
42 
43 
44 
45 
46 
47 
48 

5o 


i32.8 
i33.7 
134.6 
i35.6 
136.5 
137.5 
i38.4 
139.3 
140.3 

l4l.2 


47.5 

48!2 
48.5 
48.8 
49.2 
4.5 
49-9 

50.2 

5o.5 


aoi 
oa 
o3 
04 
o5 
06 

09 
10 


189.3 
190.3 
191. 1 
193.1 
193.0 
194.0 

194.9 
195.8 
196.8 
197.7 


68.4 
68.7 
69.1 
694 
69.7 
70.1 
70.4 
70.7 


361 
63 
63 
64 
65 
66 

67 
68 
69 

70 


245.7 

246.7 

nii 

249.5 
350.5 

351.4 

352.3 

353.3 

354.3 


?23 

88.6 
88.9 
89.3 
89.6 
89.0 
90.3 
90.6 
9ix> 


3i 
3a 
33 
34 
35 
36 


3i.i 
3a. 
33.0 
33.0 
34.8 
35.8 
36.7 
37.7 


10.4 
10.8 
II. 1 
II. 5 
11.8 

12. 1 

12.5 

ia.8 
i3.i 
i3,5 


9' 
9? 

98 

99 

100' 


85.7 
86.6 
87.6 
88.5 
89-4 
90.4 
91.3 
9a.3 
93.a 
94.a 


30.7 
3i.o 
3i.3 
31.7 
32. 
32.3 
32.7 
33.0 
33.4 
33.7 


i5i 
5a 
53 

i54 
55 
56 

57 
58 


r42.2 
143.1 
144.1 
145.0 
145,9 
146.0 
147.8 
148.8 

i5o.6 


50.9 

5l.2 

5i.5 
51.9 

52.2 

52.6 
52.9 
53.2 
53.6 
53.9 


an 
' la 
i3 
i4 
i5 
16 

17 
18 

'9 
ao 


,98.7 
199.6 
aoo. 5 
aoi.5 

303.4 

ao3.4 
304.3 
3o5.3 
306.3 

307.1 


71.1 

74 
71.8 

73.1 

724 

73.8 

73.1 

73.4 

73.8 

74.1 


371 

n 

76 
?? 

Z9 
80 


355.3 

356.1 
357.0 
358.0 
358.9 
359.0 
360.8 
361.7 
262.7 
263.6 


91.3 
91.6 
93.0 
93.3 
93.6 
93.0 
S.3 
93.7 
94.0 
$4.3 


4i 
4a 
43 
44 
45 
46 
47 
48 

52 

53 
54 
55 
56 

57 
58 


38.6 
39.5 
46.5 
41.4 
4^.4 
43.3 
44.3 
45.2 
46.1 
47.1 


i3.8 
i4.i 
i4.5 
i4.8 

l5.2 

i5.5 
i5.8 
i6.a 
16.5 
16.8 


lOI 

oa 
o3 
04 
o5 
06 
07 
08 
09 
10 


95.1 
96.0 
97.0 

97.9 
98.0 
99.8 
100.7 
101.7 
ioa.6 
to3.6 


34.0 
34.4 
34.7 
35.0 
35.4 
35.7 
36.0 
36.4 
36.7 
37.1 


161 
62 
63 
64 
65 
66 

^ 
69 
70 


i5i.6 
i52.5 
153.5 
1 54.4 
i55.4 
i56.3 

l57.2. 

i58.a 
159.1 
160. 1 


54.2 
54.6 

54.9 
55.2 
55.6 
55.0 
56.3 
56.6 
56.0 
57.5 


aai 
aa 
a3 
24 
a5 
a6 

27 
a8 


308.1 
309.0 

3IO.O 
3IO.O 
311.8 
313.8 
3l3.7 
314.7 

ai5.6 
316.6 


74.5 
74.8 
75.1 
75.5 
75.8 
76.1 
76.5 
76.8 
77-1 
77.5 


281 
83 
83 
84 
85 
86 

ll 
89 

9" 


264.6 
265.5- 
266.5 
267.4 
268.3 
269.3 
270.2 
271.2 
272.1 
273.0 


94.7 

95.0 
95.3 
95.7 
96.0 

96.7 
97.0 
97.4 
97.7 


48. 
49.0 

tl 

5i.8 
5a. 7 
53.7 
54.6 
55.6 
56.5 


17. a 

17.5 

17.9 
18. a 
18.5 
18.9 
i9.a 
19.5 
19.9 
ao.a 


III 
la 
i3 
i4 
i5 
16 
17 
18 

19 
ao 


104.5 
I05.5 
106.4 
K)7.3 
108.3 
109. a 
no. a 
III. I 
iia.o 
ii3.o 


37.4 
37.7 
38.1 
38.4 
38.7 
39.1 
39.4 
3^.8 
4o.i 
40.4 


«7» 
72 

73 
74 

22 


161 .0 
161 .9 
i6a.9 
163.8 
164.8 
165.7 
166.7 
167.6 
168.5 
169.5 


57.6 

U'.t 

58.6 
59.0 
59.3 

60.0 
60.3 
60.6 


a3i 
3a 
33 
34 
35 
36 

37 
38 

4o 


317.5 
318.4 
319.4 
330.3 

331.3 
333.3 
333.1 

aa4.i 

335. 

336.0 


77.8 
78.3 
78.5 
78.8 
79.2 
79.5 
79.8 
80.3 
80.5 
80.9 


J91 

96 

97 
98 

,99 

3oo 


274.0 
274.9 
275.0 
276.8 
277.8 
278-7 
379.6 
280.6 
281.5 
282.5 


08.0 

98.7 
99.0 

99-4 
99-7 

lOO.I 

loouf 
100.7 

lOl.l 


Disl. 


Dcp. 


LaU 


Disl. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Disl. 


Dep. 


LaL 
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TABLE I 1 


Difference of Latitude and Departure ibr 3 Points. 


N.N.E. N.N.W. 8^.E. S.8.W. 


Oist. 


lAl. 


Dep. 


Dist 


Lat 


Dcp. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


I 


00.0 
01.8 


00.4 


61 


56.4 


23.3 


121 


I II. 8 


46.3 


181 


167.2 


69.3 


241 


222.7 


92.2 


3 


00.8 


62 


57.3 


23.7 


22 


II3.7 


46.7 


82 


168. 1 


69.6 


42 


223.6 


92.6 


3 


02.8 


01. 1 


63 


58.2 


a4.i 


23 


II3.6 


47.1 


83 


169. 1 


70.0 


43 


224.5 


q3.o 


4 


o3.7 


01.5 


64 


59.1 


34.5 


24 


114.6 


47.5 


¥ 


170.0 


70.4 


44 


225.4 


93.4 


5 


04.6 


01 .0 

02.3 


65 


66.1 


24.9 
25.3 


35 


115.5 


47.8 


85 


170.0 
171 .8 


70.8 


45 


226.4 


93.8 


6 


o5.5 


66 


61.0 


36 


116.4 


48.3 


86 


71.2 


46 


227.3 
228.2 


94.1 


7 


06.5 


02.7 


67 


61.9 
62.8 


25.6 


27 


117. 3 


48.6 


87 


172.8 


71..6 


47 


94.5 


8 


07.4 


o3.i 


68 


26.0 


28 


118. 3 


49.0 


88 


173.7 


71.9 
72.3 


48 


229.1 


9I:? 


9 


08.3 


o3.4 


69 


63.7 


26.4 


;9 


119.3 


49.4 


89 


174.6 


49 


23o.o 


lO 


09.2 


o3.8 


70 


64.7 


26.8 


3o 


120.1 


49.7 


90 


175.5 


72.7 


5o 


23l.O 


95.7 


II 


10.2 


04.2 


71 


65.6 


27.2 


i3i 


121.0 


5o.i 


191 


176.5 


73.1 


2S1 


231.9 

232.8 


96.1 


12 


II. I 


04.6 


72 


66.5 


27.6 


32 


122.0 


5o.5 


92 


177.4 


73.5 


52 


964 


i3 


12.0 


o5.o 


73 


67.4 


lU 


33 


122.9 
123.8 


5o.o 
5i.3 


93 


178.3 


73.9 


53 


233.7 


96.8 


M 


12.9 


o5.4 


74 


68.4 


34 


94 


179.2 


74.2 


54 


234.7 


97.2 


i5 


i3.o 
14.8 


o5.7 


75 


69.3 


28,7 


35 


124.7 


5i.7 


95 


180.2 


74.6 


55 


235.6 


97.6 


i6 


06.1 


76 


70.2 


29.1 


36 


125.6 


52.0 


96 


181. 1 


75.0 


56 


236.5 


98.0 


\l 


i5.7 


06.5 


77 


71. 1 


29.5 


37 


126.6 


52.4 


97 


182.0 


75.4 


57 


237.4 


98.3 


16.6 


06.0 
07.3 


78 


72.1 


29.8 


38 


127.5 


52.8 


98 


18^.9 


75.8 


58 


238.4 


98.7 


"9 


17.6 


79 


73.0 


3o.2 


39 


128.4 


53.2 


99 


183.9 
184.8 


76.2 


59 


239.3 


99.1 


ao 


18.5 


07.7 


80 


73.9 


3o.6 


40 


129.3 


53.6 


200 


76.5 


60 


240.2 


99.5 


SI 


19.4 


08.0 


81 


74.8 


3i.o 


i4i 


i3o.3 


54.0 


201 


185.7 


?5:? 


261 


241. 1 


99? 
100.3 


aa 


20.3 


08.4 


82 


75.8 


3i.4 


42 


l3l.2 


54.3 


02 


186.6 


62 


24a. r 


a3 


21.3 


08.8 


83 


76.7 


3i.8 


43 


l32.1 


54.7 


o3 


187.5 


77-7 


63 


243.0 


100.6 


a4 


22.2 


09.2 


84 


77.6 


32.1 


44 


I33.0 


55.1 


04 


188.5 


78.1 


64 


243.0 
244.8 


101.0 


a5 


23.1 


09.6 


85 


78.5 


32.5 


45 


i34.o 


55.5 


o5 


189.4 


78.5 


65 


loM 


a6 


24.0 


09.0 
10.3 


86 


79.5 


32. 

33.3 


46 


134.0 
i35.8 


55.0 
56.3 


06 


190.3 


78.8 


66 


245.8 


101.8 


27 


24.9 


87 


86.4 


47 


07 


191. 2 


79.2 


67 


246.7 


102.2 


a8 


25.0 

26.8 


10.7 


88 


81.3 


33.7 


48 


i36.7 


56.6 


08 


192.2 


79.6 


68 


247.6 


102.6 


29 


II. I 


89 


82.2 


34.1 


49 


137.7 


57.0 


09 


193.1 


80.0 


69 


248.5 


10J.9 
io3.5 


30:27.7 


11.5 


90 


83.1 


34.4 


56 


i38.6 


57.4 


10 


194.0 


80.4 
80.7 


70 


949.4 


3i 


28.6 


11.9 


91 


84.1 


34.8 


i5i 


139.5 


57.8 


211 


194.9 


271 


250.4 


»o37 


32 


29.6 


12.2 


92 


85. 


35.2 


52 


140.4 


58.2 


12 


\tt 


81.1 


72 


251.3 


io4 1 


33 


36.5 


12.6 


93 


85.0 


35.6 


53 


141.4 


58.6 


i3 


81.5 


73 


25a. 2 


1045 


34 


3i.4 


i3.o 


94 86.8 


36.0 


54 


142.3 


58.0 
59.3 


i4 


«97.7 


81.9 
82.3 


74 


253.1 


104.9 


35 


32.3 


i3.4 


95 


87.8 


36.4 


55 


143.2 


i5 


198.6 


75 


254.1 


io5.2 


36 


33.3 


i3.8 


96 


88.7 


36.7 


56 


144.1 


59.7 


16 


199.6 


82.7 


76 


255.0 


io5.6 


37 


34.2 


i4.a 


97 


89.6 


37.1 


57 


145.0 


60.1 


17 


200.5 


83.0 


77 


255.9 
256.8 


106.0 


38 


35.1 


14.5 


98 


96.5 


37.5 


58 


I46.0 


60.5 


18 


201.4 


83.4 


78 


1064 


39 


36.0 


14.0 
i5.3 


99 


91.5 


U:t 


59 


I46.0 
147.8 


60.8 


>9 


202.3 


83.8 


79 


257.8 


106.8 


40 


37.0 


100 


9^.4 


60 


61.2 


20 


203.3 


84.2 


80 


258.7 


107.2 


4i 


U:t 


i5.7 


101 


93.3 


38.7 


161 


148.7 


61.6 


221 


204.2 


84.6 


281 


259.6 


107.5 


42 


16. 1 


02 


94.> 


39.0 


62 


149.7 


62.0 


22 


2o5.1 


85.0 


83 


260.5 


107,0 
108.3 


43 


39.7 


16.5 


o3 


95.2 


39.4 


63 


i5o.6 


62.4 


23 


906.0 


85.3 


83 


261.5 


44 


46.7 


16.8 


04 


96.1 


39.8 


64 


i5i.5 


62.8 


24 


206.9 


85.7 


84 


262.4 


108.7 


45 


41.6 


17.2 


o5 


97.0 


4o.2 


65 


152.4 


63.1 


25 


907.0 
208.8 


86.1 


85 


263.3 


109.1 


46 


42.5 


.7.6 


06 


97-9 


40.6 


66 


153.4 


63.5 


26 


86.5 


86 


264.2 


109.4 


47 


43.4 


18.0 


07 


98.0 
99.8 


40.0 
4ii 


67 


154.3 


63.9 
64.3 


27 


209.7 


1?:? 


87 


265.2 


109.8 


48 


44.3 


18.4 


08 


68 


155.2 


28 


210.6 


88 


266.1 


110.2 


49 


45.3 


18.8 


09 


100.7 


41.7 


69 


I56.I 


64.7 


29 


211.6 


87.6 


89 


267.0 


110.6 


5o 


46.2 


19.1 


10 


101 .6 


4a. I 


70 


157.1 


65.1 


3o 


312.5 


88.6 


90 


267.9 


III.O 


5i 


47.1 


19.5 


III 


102.6 


42.5 


171 


158.0 


65.4 


23l 


3i3.4 


8d.4 


291 


268.8 


111.4 


52 


48. 


19.0 
20.3 


12 


I03.5 


42.9 


72 


1 58 .9 
159.8 


65.8 


32 


314.3 


88.8 


92 


269.8 


111.7 


53 


49.0 


i3 


104.4 


43.2 


73 


66.2 


33 


315.3 


89.*2 


93 


270.7 


I12.1 


54 


tt 


20.7 


i4 i»'5.3 


43.6 


74 


160.8 


66.6 


34 


316.3 


89.5 


94 


271.6 


112.5 


55 


31. 


l5 


106.2 


44.0 


75 


161.7 


67.0 


35 


317. 1 


^^:? 


95 


272*5 


II 2.9 
11 3.3 


56 


5i.7 


21.4 


16 


107.2 


44.4 


76 


162.6 


67.4 


36 


318.0 


96 


273.5 


57 


52,7 


31.8 


17 


108. 1 


44. S 


77 


163.5 


67.7 


37 


319.0 


90.7 


97 


274.4 


1 1 3.7 


58 


53.6 


22.3 


18 


109.0 


45.3 


78 


164.5 


68.1 


38 


319.0 
220.8 


91. 1 


98 


275.3 


ii4-o 


59 


54.5 


22.6 


19 


109.9 


45.5 


79 


165.4 


68.5 


39 


91.5 


99 


276.2 


1144 


60 


55.4 


a^.o 


20 


no. 9 


45.9 


80 


166.3 


68.9 


46 


221.7 


91.8 

Lat 


366 


2r/«2 


114.8 


Dim. 


Dcp. 


Lat. 


Dist. 


Dep. 


T.at. 


Dist. 


Dep. 


Lat. 


Dist. Dcp. i 


Dist. 


,Dep. 


Lat 


E.N.E. 


E.S.E. W.N.W. W 


.S.W. 


[For 6 Polnti. ] 





TABLE L I'M.* 


Difference of Latitude and Departure for 2^ Points. 


N.N.E.4E. N.N.W.1W. 85.E.iB. 8.8. W^W. 


Dist. 


Lat 


Dep. 


Dist. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 


00.9 
01.8 


00.4 


61 


55.1 


36.1 


121 


109.4 


51.7 


181 


163.6 


77.4 


241 


217.9 
318.8 


io3c 


s 


oo.c 
01.3 


62 


56.0 


36.5 


33 


no. 3 


52.2 


82 


164.5 


Ui 


42 


io3.5 


3 


03.7 


63 


57.0 


36.9 


23 


III. 3 


52.6 


83 


165.4 


43 


319.7 


103.9 
104.3 


4 


o3.6 


01.7 


64 


U:t 


^7.4 


14 


113. 1 


53.0 


84 


166.3 


l^'l 


44 


330.6 


5 


o4.5 


03.f 


65 


37.8 


35 


I13.0 


53.4 


85 


167.3 


79.1 


45 


331.5 


104.8 


6 


o5.4 


02.6 


66 


59.7 


38.3 


36 


113.0 
J14.8 


53.0 
54.3 


86 


168.1 


79.5 


46 


322.4 


io5.2 


7 


06.3 


o3 


67 


66.6 


38.6 


37 


87 


169.0 


80.0 


47 


223.3 io5.6| 


8 


07.3 


o3.4 


68 


61.5 


39.1 


38 


115.7 


54.7 


88 


169.9 


804 


48 


324.2 


106.0 


9 


08.1 


o3.8 


69 


63.4. 


39.5 


39 


116.6 


55.2 


89 


170.9 
171. 8 


80.8 


49 


225.1 


106.5 


lO 


09.0 


04.3 


70 
71 


63.3 


39.9 


3o 


117.5 


55.6 
56.0 


90 


81.3 


5o 


226.0 


106.9 


II 


09.0 
10.8 


04.7 


64.2 


30.4 


i3i 


118.4 


191 


172.7 


81.7 


25 1 


226.0 
227.8 


1 07 J 


12 


o5.i 


72 


65.1 


3o.8 


32 


ii9.3 


56.4 


92 


173.6 


82.1 


53 


107.7 


i3 


11.8 


o5.6 


73 


66.0 


3l.3 


33 


I30.3 


si;! 


93 


174.5 


82.5 


53 


228.7 108.2 


i4 


13.7 


06.0 


74 


66.9 
67.8 


3i.6 


3m 


131. 1 


94 


»75.4 


82.9 


54 


229.6 108.6 


i5 


i3.6 


06.4 


75 


33.1 


35 


132.0 


57.7 


95 


176.3 


834 


55 


230.5 


109.0 


i6 


14.5 


06.8 


76 


68.7 


32.5 


36 


122.9 
123.8 


58.1 


96 


177.2 


83.8 


56 


231.4 


109.5 


17 


i5.4 


07.3 


77 


69.6 


32.0 

33.5 


37 


58.6 


97 


178.1 


84.2 


57 


232.3 


109.0 

110.3 


i8 


16.3 


07.7 


78 


70.5 


38 


124.8 


59.0 


98 


179.0 


84.7 


58 


233.2 


»9 


17.2 


08.1 


79 


71.4 


33.8 


39 


125.7 


59.4 


99 


?d:t 


85.1 


59 


234.1 


1 10.7 


20 


18. 1 


08.6 


80 


73.3 


34.2 


4o 


126.6 


59.9 


200 


85.5 


60 


235. 


11 1.2 


aT 


19.0 


00.0 


81 


73.3 


34.6" 


i4i 


127.5 


60.3 


201 


181. 7 


85.9 


361 


335.9 

336.8 


1 1 1.6 


33 


19.0 
30. 8 


09.4 


83. 


74.1 


35.1 


42 


128.4 


60.7 


02 


183.6 


864 


62 


1 1 3.0 


33 


.09.8 


83 


75.0 


35.5 


43 


129.3 


61.1 


o3 


183.5 


86.8 


63 


237.7 


1 1 3.4 


34 


31.7 


i6.3 


84 


75.0 
76.6 


35.9 
36.3 


44 


l30.2 


61.6 


04 


184.4 


87.2 


64 


338.7 


1 13.9 
ii3.3 


35 


33.6 


10.7 


85 


45 


i3i.i 


63.0 


o5 


i85.3 


87.6 


65 


339.6 


36 


33.5 


II. 1 


86 


77-7 


36.8 


46 


l32.0 


62.4 


06 


186.3 


88.1 


66 


240.5 


113.7 


37 


34.4 


II. 5 


87 


78.6 


37.2 


47 


I32.0 

133.8 


62.9 
63.3 


07 


187. 1 


88.5 


67 


24t.4 


114.3 


38 


35.3 


12.0 


88 


22:f 


37.6 


48 


08 


188.0 


88.9 


68 


242.3 


1 14.6 


39 


36.3 


12.4 


89 


38.1 


49 


134.7 


63.7 


09 


188.9 
189.8 


89.4 


69 


243.2 


II 5.0 


3o 


37.1 


12.8 


9^ 


81.4 


38.5 


5o 


135.6 


64.1 


10 


89.8 
90.2 


70 


244.1 


II 5.4 


^3? 


38.0 


i3.3 


9> 


82.3 


38.0 
39.5 


i5i 


i36.5 


64.6 


211 


190.7 


271 


245.0 


II 5.0 
116.3 


33 


28.0 
39.8 


i3.7 


92 


83.2 


53 


137.4 


65.0 


12 


191.6 


90.6 


72 


245.0 
246.8 


33 


i4.i 


93 


84.1 


39.8 


53 


138.3 


65.4 


i3 


192.5 


91. 1 


73 


116.7 


34 


36.7 


14.5 


94 


85.0 


40.2 


54 


139.2 


65.8 


i4 


193.5 


91.5 


74 


247*7 


II 7.2 


35 


3i.6 


i5.o 


95 


85. 9 
86.8 


40.6 


55 


140.1 


66.3 


i5 


194.4 


91.9 


75 


248.6 


1 17.6 


36 


33.5 


i5.4 


96 


4i.o 


56 


141.0 


66.7 


16 


195.3 


92.4 


76 


249.5 


118.0 


37 


33.4 


i5.8 


97 


87.7 


41.5 


57 


141.9 
142.8 


67.1 


17 


196.2 


92.8 


77 


25o.4 


118.4 


38 


34.4 


16.3 


98 


88.6 


41.9 
42! 


58 


67.6 


18 


197.1 


93.2 


78 


251.3 


118.0 
11 9. J 


39 


35.3 


16.7 


99 


89.5 


!9 


'9/1 


68.0 


»9 


198.0 


93.6 


79 


252.2 


46 


36.2 


17. 1 


100 


90.4 


42.8 


60 


144.6 


68.4 


20 


198.9 


94.1 


80 


253.1 


1 19.7 


4i 


-37~ 


17.5 


101 


91.3 


43.2 


t6i 


145.5 


68.8 


221 


199.8 


94.5 


281 


254.0 


1 20.1 


43 


38. 


18.0 


02 


92.3 


43.6 


63 


146.4 


69.3 


22 


200.7 


If^ 


82 


254.9 

255.8 


120.6 


43 


38.0 
39.8 


18.4 


o3 


93.1 


44.0 


63 


147.4 


69.7 


23 


201.6 


83 


1 2 1.0 


44 


18.8 


04 


94.0 


44.5 


64 


148.3 


70.1 


24 


202.5 


95.8 


84 


256.7 


12 1. 4 


45 


40.7 


19.3 


o5 


tt 


44.9 
45.3 


65 


149.2 


70.5 


35 


203.4 


96.2 


85 


257.6 


121.0 
122.3 


46 


41.6 


19.7 


06 


66 


i5o.i 


71.0 


36 


204.3 


96.6 


86 


258. b 


47 


43.5 


30. 1 


07 


96.7 


45.7 


67 


i5i.o 


71.4 


27 


205.2 


97.1 


87 


259.4 


122.7 


48 


43.4 


30. 5 


08 


97.6 


46.2 


68 


i5i.o 
i52.8 


71.8 


38 


206.1 


97.5 


88 


260.3 


123. 1 


49 


44.3 


31. 


09 


98.5 


46.6 


69 


72.3 


?9 


207.0 


97.9 


89 


261.3 


123.6 


5o 


45.3 


31.4 


10 


99.4 


47.0 


70 


i53.7 


72.7 


3o 


207.9 


9« 


262.2 


124.0 


-TT 


46.1 


31.8 


III 


100.3 


47.5 


171 


i54.6 


•^3.1 


33 1 


208.8 


98.8 


391 


363.1 


124.4 


53 


47.0 


33.3 


13 


101.3 


iu 


73 


155.5 


73.5 


33 


209.7 


99.2 


92 


264.0 


124.8 


53 


47.9 
48.8 


33.7 


i3 


I03.3 


73 


i56.4 


74.0 


33 


210.6 


99.6 


93 


264.5 
265.8 


125.3 


54 


33.1 


i4 


I03.I 


48.7 


74 


157.3 


74.4 


34 


2II.5 


100.0 


94 


125.7 


55 


49.7 


33.5 


i5 


104.0 


49.a 


75 


158.2 


74.8 


35 


313.4 


100.5 


95 


266.7 '126.1 1 


56 


56.6 


33.9 


16 


104.9 

I05.8 


49.6 


76 


,59.1 


75.3 


36 


313.3 


1 00.0 
101. J 


96 


267.6 


126.6 


57 


5i.5 


^4.4 


17 


5o.o 


77 


160.0 


75.7 


37 


314.3 


97 


268.5 


127.0 


58 


5f.4 


34.8 


18 


106.7 


5o.5 


78 


160.9 
161.8 


76.1 


38 


3l5.1 


101^ 


98 


269.4 


127.4 


59 


53 3 


35.3 


>9 


107.6 


5o.o 
5i.3 


79 


76.5 


39 


3l6.I 


102.2 


99 


270.3 


127.8 


66 


54.3 


35.7 


30 


108.5 


80 


162.7 


77.0 


40 


317.0 


102.6 


3oo 


271.2 


128.3 


Di»i. 


[>cp.| Lai. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dr»p. 


I^at. 


N.E.byE.iE. 


S.E.byE.|E. N.W.byW.|W. S.W.byW.|W. (For 5J Pointo. | 



rH»w] 




TABLR L 1 


DiSbreace of Latitude and Depanure fof 2j Points. | 


N.N.E,iE. 


N.N.W.4W. S-S.E.^E. S.S.W.fW- | 


DUt. 


1a(. 


Deo. 


Dist. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


LcjL 


Dep. 


I 


00.0 
01.8 


oo.'S 


61 


53.8 


28.8 


121 


106.7 


57.0 


181 


159.6 


8573 


241 


313.5 


II3.6 


2 


00.9 


62 


547 


29.2 


22 


107.6 


57.5 


82 


166.5 


85.8 


42 


313.4 


114.1 


3 


02.6 


01.4 


63 


55.6 


29.7 


23 


108.5 


58.0 


83 


161 .4 


86.3 


43 


314 3 


114.5 


4 


o3.5 


01.9 


64 


56.4 


3o.2 


24 


109.4 


58.5 


84 


1^2.-3 


86.7 


44 


315.3 


ii5x) 


5 


04.4 


02.4 


65 


Ui 


3o.6 


25 


110.2 


58.9 


65 


i63.2 


87.2 


45 


316 I 


ii5.5 


6 


o5.3 


02.8 


66 


3i.i 


26 


III. I. 


59.4 


86 


164.0 


87.7 


46 


317.0 


1 16.0 


7 


06.2 


o3.3 


67 


59.1 


3i.6 


27 


112.0 


§3 


87 


164.0 
165.8 


88.2 


47 


217.8 


1 16.4 


8 


07,1 


o3.8 


68 


60.0 


32.1 


28 


112.9 
ii3.8 


88 


88.6 


48 


218.7 


116.9 


9 


07.0 
08.8 


o4.a 


69 


60.9 


32.5 


;9 


60.8 


89 


166.7 


89.1 


49 


219.6 


117-4 


lO 


04.7 


70 


61.7 


33.0 


3o 


114.6 


61.3 


90 


167.6 


89.6 


5o 


220.5 


117.8 


11 


09.7 


05.2 


71 


62.6 


33.5 


i3i 


115.5 


61.8 


191 


168.4 


90.0 


25l 


221.4 


118.3 


12 


10.6 


o5.7 


72 


63.5 


33.9 


32 


116.4 


62.2 


9.2 


169.3 


90.5 


^2 


222.2 


118.8 


i3 


ti.5 


06.1 


73 


64.4 


34.4 


33 


117.3 


62.7 


93 


170.2 


91.0 


53 


233.1 


119.3 


i4 


12.3 


06.6 


74 


65.3 


34.9 


34 


118.2 


63.2 


94 


171. 1 


91.5 


54 


224.0 


1 1 9.7 


i5 


l3.2 


07.1 


75 


66.1 


354 


35 


119. 1 


63.6 


P 


172.0 


91.9 


55 


224.0 
225.8 


120.2 


i6 


i4.i 


07.5 


76 


67.0 


35.8 


36 


119.0 
120.8 


64.1 


96 


172.9 


924 


56 


120.7 


17 


i5.o 


08.0 


77 


U:t 


36.3 


37 


64.6 


97 


173.7 


P:S 


57 


226.7 


13I.I 


i8 


i5.o 
16.8 


08.5 


78 


36.8 


38 


121. 7 


65.1 


98 


174.6 


58 


227.5 


I3I.6 


'9 


09.0 


79 


69.7 


37.2 


39 


122.6 


65.5 


99 


175.5 


93.8 


59 


228.4 


122.1 


20 


17.6 


09.4 


80 


70.6 


37.7 


4o 


123.5 


66.0 


200 


176.4 


94.3 


60 


229.3 


122.6 


21 


18.5 


09.9 


81' 


71.4 


38.2 


i4i 


124.4 


66.5 


201 


177.3 


94.8 


261 


23o.2 


123.0 


22 


19.4 


10.4 


82 


7a. 3 


38.7 


42 


125.3 


66.9 


02 


178. 1 


95.2 


62 


23l.l 


123.5 


23 


20.3 


10.8 


83 


73.J 


39.1 


43 


126.1 


€74 


o3 


179.0 


95.7 


63 


231.9 
232.8 


124.0 


24 


21.2 


II.3 


84 


74.1 


39.6 


44 


127.0 


67.9 


04 


■Z9-2 
180.8 


96.2 


64 


1244 


25 


22.0 


11.8 


85 


75.0 


40.1 


45 


\%-% 


684 


o5 


96.6 


65 


233.7 


124.9 


26 


22.0 


12.3 


86 


75.8 


40.5 


46 


68.8 


06 


181.7 


97.1 


66 


234.6 


1254 


27 


23.8 12.7 


87 


76.7 


4i.o 


41 


129.6 


69.3 


07 


182.6 


97.6 


67 


235.5 


125.9 

126.3 


^§ 


24.7 


l3.2 


88 


77.6 


41.5 


48 


i3o.5 


69.8 


08 


183.4 


98.. 


68 


236.4 


29 


25.6 


13.7 


89 


78.5 


42.0 


49 


i3i.4 


70.2 


09 


184.3 


98.5 


69 


237.2 


126.8 


3o 


26.5 


i4.i 


90 


79.4 


424 


5o 


132.3 


70.7 


10 


185.2 


99.0 


70 


238.1 


127.3 


3i 


27.3 


14.6 


9' 


80.3 


42.9 


i5i 


133.2 


71.2 


211 


186.1 


99.5 


271 


239.0 


127.7 


32 


28.2 


i5.i 


92 


81. t 


43.4 


52 


I34.I 


71.7 


12 


187.. 


99-9 


72 


'^ol 


128.2 


33 


29.1 


i5.6 


93 


8a .0 


43.8 


53 


134.9 
i35.8 


72.1 


i3 


187.8 


looJf 


73 


128.7 


34 


3o.o 


16.0 


94 


82.9 
83.8 


44.3 


54 


72.6 


\4 


188.7 


100.9 


74 


241.6 


129.2 


35 


30.9 


16.5 


95 


44.8 


55 


136.7 


73.1 


i5 


189.6 


loM 


75 


242.5 


129.6 


36 


3..7 


17.0 


96 


84.7 


45.3 


56 


137.6 


73.5 


16 


.190.5 


101.8 


76 


243.4 


i3ai 


37 


32.6 


17.4 


97 


85.5 


45.7 


57 


i38.5 


74.0 


17 


191 .4 


102.3 


77 


244.3 


i3o.6 


38 


33.5 


17.9 


98 


86.4 


46.2 


58 


139.3 


74.5 


18 


192.3 


102.8 


78 


245.2 


i3i.o 


39 


34.4 


18.4 


99 


87.3 


46.7 


59 


140.2 


75.0 


>9 


193.1 


io3.2 


79 


246.1 


i3i.5 


4o 


35.3 


18.9 


100 


88.3 


47vi 


60 


141.1 


754 


20 


194.0 


103.7 


80 


246.9 


l32X> 


4i 


36.2 


19.3 


101 


89.1 


47.6 


161 


142.0 


75.9 


221 


194.0 
ip5.8 


104.2 


281 


247.8 


132.5 


42 


37.0 


19.8 


02 


90.0 


48.1 


62 


142.0 
143.8 


764 


22 


104.7 


82 


248.7 


132.9 


43 


37.0 
38.8 


20.3 


o3 


90.8 


48.6 


63 


76.8 


23 


196.7 


io5.i 


83 


249.6 


1334 


44 


20.7 


04 


91.7 


49.0 


64 


144.6 


77.3 


24 


197.6 


105.6 


84 


250.5 


133.9 
i34.3 


45 


39.7 


21.2 


o5 


92.6 


49.5 


65 


145.5 


77.8 


25 


198.4 


106.1 


85 


251.3 


46 


40.6 


21.7 


06 


93.5 


5o.o 


66 


146.4 


78.3 


26 


199.3 


106.5 


86 


252.2 


134.8 


47 


41.5 


22.2 


S 


94.4 


5o.4 


67 


147.3 


78.7 


27 


200.3 


107.0 


87 


253.1 


i35.3 


48 


42.3 


22.6 


95.2 


50.9 


68 


i48.2 


79.2 


28 


201. 1 


107.5 


88 


254.0 


135.8 


49 


43.2 


23.1 


09 


96.. 


5i.4 


69 


149.0 


79-7 


29 


202.0 


107.9 


89 


254.9 

255.8 


i36.a 


5o 


44.1 


23.6 


10 


97.0 


51.9 


70 


149.9 


80.1 


3o 


202.8 


1084 


90 


136.7 


5i 


45 


24.0 


III 


P:l 


52.3 


171 


i5d.8 


80.6 


23! 


203.7 


108.9 


291 


256.6 


i37.a 


52 


45.9 24.5 1 


12 


52.8 


7a 


i5i.7 


81. 1 


32 


204.6 


109.4 


92 


257.5 


137.6 


53 


46,7 


25.0 


i3 


99-7 


53.3 


73 


152.6 


81.6 


33 


205.5 


109.8 


93 


258.4 


i38.i 


54 


47.6 


25.5 


i4 


100.5 


53.7 


74 


153.5 


82.0 


34 


306.4 


110.3 


94 


259.3 


i38.6 


55 


48.5 


25.9 


i5 


lot .4 


54.2 


75 


154.3 


82.5 


35 


307.3 


1 10.8 


95 


260.3 


139.1 


56 


49.4 


26.4 


16 


102.3 


54.7 


76 


155.2 


83.0 


36 


308.1 


111.2 


96 


261.0 


139.5 


57 


56.3 


26.0 
27.3 


17 


io3.2 


55.2 


77 


i56.r 


83.4 


37 


209.0 


11 1.7 


97 


261.9 
262.8 


1404> 


58 


5i.a 


18 


104.1 


55.6 


78 


157.0 


83.9 


38 


209.0 

2f0.8 


112.2 


98 


f4o5 


59 


52 .0 


27.8 


»9 


104.9 
I05.8 


56.1 


79 


157.9 


844 


39 


1 12.7 


99 


263.7 


140.9 


60 
Dist 


5,.9 


28.3 


20 


56.6 


80 


158.7 


84.9 


40 


2II.7 


113.1 


3oo 


264.6 


i4i4 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


I.al. 


Disl. 


Dep. 


LaU 


Disi. 


Dep. 


Lat. 


N.E.byE.iE. 


S. 


E.byE4E. N.W.byW.iW. S.W.byW.JW. [For 51 PoinbL ) 



' TABLE I. 

Difference of Latitude and Departure for 2| Points. 
K.N.E.|E- N.N.W.|W, S.S.E4E, s.a.w.i 




DiiU 


Lat. 


D«p. 


Dist, 


Lai. 


Dep. 


Dlsl. 


Lat. 


Dcp. 


Djjt, 


Lat. 


Dep. 


Did. 


Lai. 


Dep. 


I 
a 
3 
4 
5 
6 

I 

9 

10 


00.9 
01.7 
02.6 
o3.4 
04.3 
o5.i 
06.0 
06.9 
07.7 
08.6 


00.5 
01 .0 
01.5 
02.1 
02.6 
o3.i 
o3.6 
04.1 
o4.6 
o5.i 


61 
62 
63 
64 
65 
66 

67 
68 
69 
70 


52.3 
53.2 
54.0 
54.0 
55.8 
56.6 
57.5 
58.3 
59.2 
60.0 


3M 
3i.9 
32.4 
32.9 
33.2 
33.9 
34.4 
35.0 
35.5 
36.0 


121 
22 
23 
24 
25 

26 

27 
28 

?9 
3o 


I03.8 
104.6 
io5.5 
106.4 
107.2 
108. 1 
108.0 
109.8 
110.6 
111.5 


62.2 
62.7 
63.2 
63.7 
64.3 
64.8 
65.3 
65.8 
66.3 
66.8 


181 
82 
83 
84 
85 
86 
87 
88 

89 
90 


155.2 
i56.i 
157.0 
157.8 

166.4 

161 .3 
162. 1 
I63.0 


93.1 
93.6 
94.1 
94.6 
95.1 
95.6 

'^^ 
96.7 

97.2 
97.7 


241 
42 
43 

44 
45 
46 
47 
48 

5o 


206. T 
>09.3 

210. 1 
21 1. 
2II.9 
212.7 
213.6 
2144 


123.9 
1244 
124.9 
1254 
126.0 
126.5 
127.0 
127.5 
128.0 
128.5 


II 

12 

i3 

i5 
i6 

\l 

19 
ao 


09.4 
10.3 
II. 2 
12.0 
12.9 
i3.7 
14.6 
i5.4 
16.3 
17.2 


o5.7 
06.2 
06.7 
07.2 

08.7 
09.3 
09.8 
10.3 


71 
72 
73 

76 

11 
2? 


60.9 
61.8 
62.6 
63.5 
64.3 
65.2 
66.0 
66.9 
67.8 
68.6 


36.5 
37.0 

U^ 

38.6 
39.1 
39.6 
4o.i 
40.6 
4i.i 


i3i 

32 

33 
34 
35 
36 
37 
38 

i4i 
42 
43 
44 
45 
46 
47 
48 


112. 4 

Il3.2 

114.1 
114.9 
ii5.8 
116. 7 
117.5 
118..4 
119. 2 
120. 1 


67.3 
67.9 
68.4 
68.9 
694 
69.9 
704 
70.0 
71.5 
72.0 


191 

92 
98 

99 
200 


163.8 

164.7 
165.5 
166.4 
167.3 
168.1 
169.0 
169.8 
170.7 
171. 5 


98.2 

98.7 
99.2 

99-7 
100.3 
100.8 
101.3 
101.8 
102.3 
102.8 


25l 
52 

53 
54 
55 
56 

S7 
58 

U 


215.3 
216.1 
217.0 
217.9 
218.7 
219.6 
220.4 
221.3 
222.2 
223.0 


129.0 
129.6 

r3o.i 
i3o.6 
i3i.i 
i3i.6 

l32.1 

1 32.6 
1 33.2 

1 33.7 


21 
32 
23 
24 
25 
26 

11 

52 


18.0 
18.9 

20.6 
21.4 
22.3 

23.2 
24.0 
24.9 
25.7 


10.8 
II.3 
11.8 
12.3 
12.9 
i3.4 
13.9 
14.4 
14.9 
i5.i 


81 
81 

83 
84 
85 
86 

89 
90 


69.5 
70.3 
71.2 
72.0 

73.8 
74.6 
75.5 

76.3 
77i2 


4f.6 
42.2 
42.7 
43.2 
43.7 
44.a 
44.7 
45.2 
45.8 
46.3 


120.9 
121 .8 
122.7 
123.5 
124.4 

125.2 
126.1 
126.9 

127.8 
128.7 


7>3 

73.0 

73.5 
74.0 
74.5 

S 

76.1 
76.6 
77.1 


201 
02 
o3 
04 
o5 
06 

09 

10 


172.4 
173.3 
174. 1 
175.0 
175.8 
,76.7 
177.5 
178.4 
179.3 
180. 1 


I03.3 
io3.8 
1044 
104.9 
io54 
105.9 
106.4 
106.9 
1074 
108.0 


261 
62 
63 
64 
65 
66 

67 
68 
69 

70 


223.9 
224.7 

225.6 

226.4 
227.3 
228.2 
229.0 

229.9 

230.7 
23i<6 


i34.2 

134.7 
i35.2 
135.7 
136.2 
136.8 
137.3 
137.8 
i38.3 
i38.8 


3i 

32 

33 
34 
35 
36 

37 
38 

2 


26.6 

29.2 
3o.o 
30.9 
3i.7 
32.6 
33.5 
34.3 


i5.o 
16.S 
17.0 

18.0 
18.5 

19.0 

19.5 

20.1 
20.6 


9' 
9» 

99 

too 


78.1 
78.0 
79.8 
80.6 
81.5 
82.3 
83.2 
84.1 
84.9 
85.8 


46.8 
47.3 
47.8 
48.3 
48.8 
494 

^•? 
5o.4 

50.9 
5i,4 


i5i 

52 

53 

54 
55 
56 

57 
58 


129.5 

i3o.4 

l3l.2 
132.1 
l32.0 

133.8 
134.7 
i35.5 
136.4 
137.2 


77.6 
78.1 
78.7 
79.2 

Z9-7 
80.2 

80.7 
81.2 
81.7 
82.3 


211 
12 
i3 
i4 
i5 
16 

\l 

'9 
20 


181. 
181 .8 
182.7 
183.6 
184.4 
185.3 

186. 1 
187.0 
187.8 
188.7 


108.5 
109.0 
109.5 
1 10.0 
110.5 

1 1 1.0 
1 1 1.6 

112. 1 
112.6 
ii3.i 


271 

?3 
74 

75 

78 


232.4 

233.3 

234.2 

235.0 
235.9 
236.7 
237.6 
2384 
239.3 
240.2 


139.3 
139.8 
i4o4 
140.9 
i4i4 
141.9 
1424 
142.9 
1434 
143.9 


4i 
42 
43 
44 
45 
46 
47 
48 

5c 
'■51 

52 

53 
54 
55 
56 

U 


35.2 
36.0 
36.9 
37.7 
38.6 
39.5 
40.3 
4i.a 
42.0 
42.9 


21. 1 
21.6 
22.1 
22.6 
23.1 
23.6 
24.2 

U.7 

25.2 
25.7 


101 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


86.6 

^8?:i 
89.2 
90.1 
90.0 
91.8 
92.6 
93.5 
94.4 


51.9 

524 

53.0 
53.5 
54.0 
54.5 
55,0 
55.5 
56.0 
56.6 


161 
62 
63 
64 
65 
66 

•67 
68 

69 

70 


138.1 
139.0 
139.8 
140.7 
i4i.5 
142.4 
143.2 
144. 1 
145.0 
145.8 


82.8 
83.3 
83.8 
84.3 
84.8 
85.3 
85.9 
86.4 
86.9 
87.4 


221 
22 

23 

24 

25 

26 

11 
1? 


189.6 
190.4 
191. 3 
192.1 
193.0 
193.8 
194.7 
195.6 
196.4 
197.3 


II 3.6 
114.1 
1 14.6 
11 5.2 

115.7 
1 16.2 
116.7 
117.2 
117.7 
1 18.2 


281 
82 

83 
84 
85 
86 

87 
88 

89 
90 


241.0 

241.9 
242.7 
243.6 
244.5 
245.3 

246.2 

247.0 
247.9 

248.7 


144.5 
145.0 
145.5 
146.0 
146.5 
147.0 
147.5 
148.1 
148.6 
149. 1 


43.7 
44.6 
45.5 
46.3 
47.2 
48. 
48.9 

tl 

5i.5 


26.2 
26.7 

28.8 

29.3 

29.8 

3S.3 

3o.8 


III 
12 
i3 
i4 
i5 
16 

\l 

«9 
20 


96.1 
96.0 
97.8 
98.6 
99.5 
100.4 
101.2 
102.1 
102.9 


57.i 
57.6 
58.1 
58.6 
59.1 

61.7 


171 

'1 

76 

22 


146.7 
147.5 
148.4 
149.2 
,i5o.i 
i5i.o 
i5i.8 
i52.7 
i53.5 
154.4 


87.9 
884 
88.9 
89.5 
90.0 
90.5 
91.0 
91.5 
92.0 
92.5 


a3i 

32 

33 
34 
35 
36 

U 


198.1 
199.0 
199.9 
200.7 
201 6 
202.4 
203.3 
204.1 

205.0 

205.9 


1 18.8 
1 19.3 
1 19.8 
120.3 
120.8 
121.3 
121.8 
1224 
122.9 
1234 


291 
92 

98 

,99 

3oo 


249.6 
250.5 
251.3 

252.2 

253. 

253.9 
254.7 

255.6 
256.5 
257.3 


149.6 
i5o.i 
i5oi^ 
i5i.i 
i5i.7 

l52.2 

152.7 
i53.2 
153.7 
154.2 

Lat. 


Dist. 


Dep. 


Lau 


Dist. 


I>ep. 


Lat. 


Dist. 


Dep. 


Lai. 


Dist. 


Dap. 


Lat. 


Dist. 


Dep. 


N.E.byE.iE, S.E.byE.iE. N.W.byW.iW. S.W.byW.iW. [For 5i Points. ] 



Maifl TABLE I. 

DiflTerence of Latitude aad Depariiirt br 3 Points. 
K.E.byN. N.W.byN. S.E.by8. S.WAyS. 


Dist. Lau 


Dep. 


Dist. 


Lai. 


Dep. 


Ditt. 


Lat. Dep. 


Dbt. 


^1. 


Dep. 


Dist. 


Ut. 


Dep. 


1 
s 
3 
4 
5 
6 

I 

9 

lO 


00.8 
of.7 

02.5 

o3.3 
o4.2 
o5.o 
o5.8 
06.7 
07.5 
08.3 


00.6 
01. 1 
01.7 
02.2 
02.8 
o3 3 
o3.9 
04.4 
o5.o 
o5.6 


61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


5o.7 
5. .6 
52.4 
53.2 
54.0 
54.9 
55.7 
56.5 
57.4 
58.2 


33.9 
343 
35x> 
35.6 
36.1 

Hi 

38.9 


121 

22 

23 

24 

25 

26 

a7 
28 

?9 
3o 


100.6 
101.4 

102.3 

io3.i 
103.9 
104.8 
io5.6 
106.4 
107.3 
108. 1 


67.3 

%i 

68.9 
69.^ 
70.0 
70.6 
71. 1 
71.7 

7».2 


18. 
82 
83 
84 
85 
86 

87 
88 

89 
90 


i5o.5 
1.51.3 
i53.a 
.53.0 
.53.8 

154.7 
.55.5 
.56.3 
157.1 
I58.0 


.00.6 

lOI.I 

101 .7 
102.2 
.02.8 
.o3.3 
.03.9 
1044 
io5.o 
.o5.6 


34i 

42 
43 
44 
45 
46 

% 


aoo.4 

30I.3 
302.0 
203.9 
303.7 
304.5 

305.4 

306. 3 
307.0 
307.9 


.33.9 
1344 
.35.0 
.356 
136.1 
136.7 
.37.2 
.37.8 
.38.3 
.38.9 

.394 
1 40.0 
1 40.6 
i4i.. 
141.7 
142.2 
.42.8 
143.3 
143.9 
144.4 


11 
la 
i3 
i4 
i5 
i6 

;2 

'9 
?.o 


09.. 
10.0 
10.8 
11.6 
12.5 
i3.3 
i4.i 
i5.o 
i5.8 
16.6 


06.1 
06.7 
07.2 
07.8 
08.3 
08.9 
09.4 
10. 
10.6 
If. I 


71 

74 
75 
76 

7s 
2? 


59.0 

60.7 
61.5 
62.4 
63.2 
64.0 

64.9 
65.7 
66.5 


39.4 
4ox> 
40.6 
4i.i 

41.7 
42.2 
42.8 
43.3 
43.9 
444 


i3i 

32 

33 
34 
35 
36 


108.9 
109.8 
1 10.6 
111.4 
112.2 
ii3.r 
1.3.9 
114.7 
1.5.6 
1.6.4 


72.B 
73.3 
73.9 
744 
75.0 
75.6 
76.1 
76.7 
77.2 
77.8 


.91 
92 

^] 
^9^ 

99 

200 


.58.8 
159.6 
160.5 
161.3 
.62.. 
.63. 
.63.8 
.64.6 
.65.5 
.66.3 


.06.. 
106.7 
.07.2 
107.8 
108.3 
108.9 
1094 
.10.0 
1.0.6 
....1 


25. 

52 

53 
54 
55 
56 


208.7 
209.5 
210.4 
2. ..2 
212.0 
2.2.9 
2,3.7 
214.5 

ai5.4 
216.2 


31 
22 

a3 

24 
25 
26 

27 
28 


17.5 
18.3 
19.1 
ao.o 
20.8 
21.6 
22.4 
23.3 
24.1 
24.9 


II. 7 
12.2 
12.8 
i3.3 
13.9 
14.4 
i5.o 
i5.6 
16.1 
16.7 


81 
82 

83 
84 
85 
86 

87 
88 
89 
90 


67.3 
68.2 
69.0 
69.8 

70.7 
71.5 
72.3 
73.2 
74.0 
74.8 


45.0 
45.6 
46.1 
46.7 
47.2 
47.8 
48.3 
48.9 
49-4 
5o.o 


i4i 
42 
43 
44 
45 
46 
41 
48 

i^ 
5o 


.17.2 
.18.1 
118.9 
119.7 
120.6 
121.4 
122.2 

123.1 

123.9 
124.7 


78J 
78.9 

80.0 
80.6 
81.1 

82.2 

8a.8 
83.3 


201 
02 
o3 
04 
o5 
06 

07 
08 
09 

.10 


167.1 
.68.0 
.68.8 
.69.6 
170.5 
17..3 
.73.. 
172.0 
173.8 
174.6 


111.7 

1 1 3.3 
1.3.8 

113.3 
113.9 

1144 

11 5.0 

11 5.6 
116.1 

1 16.7 


261 
62 
63 
64 
65 
66 

67 
68 
69 
70 


2.7.0 
3.7.8 
3.8.7 
319.5 
220.3 
221.2 

322. 
222.8 
223.7 

224.5 


145.0 
145.6 
i46.t 
.46.7 
.47.2 
.47.8 
.48.3 
148.9 
.494 
i5o.o 


3i 

32 

33 
34 
35 
36 

37 
38 


25.8 
26.6 
27.4 
28.3 
29.1 

3i.6 
32.4 
33.3 


17.2 
.7.8 
18.3 
18.9 
19.4 
20.0 
20.6 
21. 1 
21.7 
22.2 


91 
^l 

96 

98 
99 
100 


75.7 
76.5 

r. 
¥ 

80.7 
81.5 
82.3 
83.1 


5o.6 
5|.i 
5i.7 

52.2 

52.8 
53.3 
53.9 
54.4. 
55.0 
55.6 


i5i 

52 

53 
54 
55 
56 


.25.6 
126.4 
.27.1 
.28.0 
128.9 
129.7 
.36.5 
.3..4 

.32.2 

133.0 


83.9 
844 
85x) 
85.6 
86.1 
86.7 
87.2 
87.8 
88.3 
88.9 


21. 
12 
l3 

i4 
i5 
16 

17 
18 

'9 
20 


175.4 
.76.3 
177.1 

.79.6 
.80.4 
.81.3 
.82.. 
.82.9 


.17.3 
..7.8 
1.8.3 
..8.9 
1194 

I30.0 
.20.6 
I2I.1 
121.7 
.22.2 


371 
14 

22 


225.3 

226.2 

227.0 
227.8 
228.7 
229.5 
230.3 

23.. I 
232.0 
232.8 


i5o.6 
.5... 
.5..7 

152.2 

.52.8 
.53.3 
.53.9 
.544 
1 55.0 
155.6 


4i 

42 

43 
44 
45 
46 

% 


34.1 
34. Q 
35.8 
36.6 
37.4 
38.2 
39.1 
39.9 


22.8 
23.3 
23.9 
24.4 
25.0 
25.6 
26.1 
26.7 
27.2 
27.8 


101 
02 
o3 
04 
o5 
06 

09 
10 


84.0 
84.8 
85.6 
86.5 
87.3 
88.1 
89.0 
89.8 
90.6 
91.5 


56.1 

58.9 
59.4 
60.0 
60.6 
61.1 


161 
62 
63 
64 
65 
66 

% 

69 

70 


.33.9 
.34.7 
.35.5 
.36.4 

!38!o 
i38.9 

'?I 
.40.5 

.41.3 


89.4 
90.0 
90.6 
91.. 
9. .7 
92.2 
92.8 
93.3 
93.9 
944 


22. 
22 
33 
34 
35 

t6 

12 


.83.8 
184.6 
.85.4 
.86.2 
.87.1 

189.6 
190.4 

191 .2 


.22^ 
123.3 
.23.9 
1244 
J25.0 

125.6 
.26.1 
126.7 
127.2 
127.8 


t 

83 
84 
85 
86 

^8^ 
89 
90 


233.6 

234.5 

235.3 
236.1 
237.0 
237.8 
238.6 
239.5 
240.3 
24... 


.56.1 
.56.7 
.57.2 
.578 
1 58 J 
.58.9 
1594 
.60.0 
.60.6 
.6... 


5i 

52 

53 
54 
55 
56 

U 


42.4 
43.2 
44.1 
44.9 
45.7 
46.6 
47.4 
48.2 
49.- 
49-9 


28.3 
28.9 
'29.4 
3o.o 
3o.6 
3i.i 
3«.7 

32.3 

32.8 
33.3 


12 
i3 

i4 
i5 
16 

\l 

»9 

20 


92.3 
93.1 
94.0 
94.8 
95.6 
96.5 

98.0 

99-8 


61.7 
62.2 
62.8 
63.3 
63.9 
644 
65.0 
65.6 
66.1 
66.7 


171 

76 


.42.2 
143.0 
143.8 

144.7 
145.5 
146.3 
147.2 
i48.o 
148.8 
.49.7 


95.0 
95.6 

96.7 
97.2 
97.8 
98.3 
98.9 

99-4 
100.0 


a3i 

33 

33 
34 
35 
36 

'i 

Dist' 


192.1 

192.9 

'93.7 
194.6 
195.4 

196.2 
197.1 
197.9 
198.7 
.99.6 


128.3 
128.9 
.294 
.3o.o 
I30.6 
i3i.i 
i3i.7 

e32.3 

i32.8 
133.3 


391 
9? 

r»99 

3oo 


242.0 
242.8 
243.6 
344.5 
345.3 

346.1 
246.0 

247.6 
248.6 
249.4 


16.. 7 
162.2 
.62.8 
.63.3 
.63.9 
.644 
.65.0 
.65.6 
.66.. 
.66.7 


Ditt. 


Dep. 


Lai. 


DiM. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat 


Dist. 


Dep. 


Lat. 


N.E.byE. 8.E.byE. N.W.byW. S.W.byW. (ForSPoiBti. | 



I 

N.E.] 


TABLE I. i«^w 
)iffereBce of Latitude and Departure for 3| Points. 
N. N.W.IN. S.E.I8. S.W.|S, , 


Dist. 


Lat. 


Dep 


Dtsi. 


Liu. 


Dep. 


DUt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 

a 
3 
4 
5 
6 

I 

9 

lO 


00.8 
OI.6 

02.4 

o3.2 
o4.o 
o4.8 
o5.6 
o6.4 
07. a 
08.0 


00.6 
01. a 
oi.r 
oa.4 
o3.o 
o3.6 
o4.a 
04.8 
o5.4 
06.0 


61 

62 
63 
64 
65 
66 
67 
68 
69 
70 


49.0 

49.8 
5b.6 
5i.4 

52.2 

53.0 
53.8 
54.6 
55.4 
56.2 


36.3 

38.1 
38.7 
39.3 

4i.i 
41.7 


121 
22 

23 
24 
25 

26 
28 

3o 


98.0 
98.8 
99.6 
100.4 
101.2 
102.0 
102.8 
103.6 
104.4 


72.1 

¥ 

75.. 

76.1 
76.8 
774 


181 
8a 
83 
84 
85 
86 

«7 
88 
89 
9^ 


145.4 
146.2 
147.0 
147.8 
148.6 
149.4 
i5o.2 
i5i.o 
i5i.8 
i52.6 


i&7,S 
108.4 
109.0 
109.6 
110.2 
110.8 
111.4 
112.0 
112.6 

Il3.2 


a4i 
4a 
43 
44 
45 
46 
47 
48 

49 
5o 


193.6 
19^.4 
195.3 
196.0 
196.S 
197.6 
198.4 
199.2 
aoo.o 
3oo.e 


143.6 
i44.a 
144.8 
t454 
i4'>.9 
146.5 
147.1 
147.7 
148.3 ^ 

148.9 


11 

12 

i3 
i4 
i5 
i6 

17 
i8 

'9 
ao 


08.8 
09.6 
10.4 
II. a 
12.0 
,2.9 
i3.7 
i4.5 
i5.3 
16. 1 


06.6 
07.1 
07.7 
08.3 
08.9 
09.5 
10. 1 
10.7 
11.3 
11.9 


71 
72 
73 

77 
78 


57.0 
57.8 
58.6 
59.4 

50.2 
61.0 
61.8 
62.7 

63.5 
64.3 


4a.3 

44.1 

ti 

47-1 
47-7 


i3i 
3a 
33 
34 
35 
36 

u 


I05.2 

106.0 
106.8 
107.6 
108.4 
109.2 

IIO.O 

110.8 
111.6 
112.4 


78/) 
78.6 

79-2 

81.0 
81.6 

8a.a 
8a.8 
83.4 


191 

95 
93 

94 

?1 
96 

97 
98 

99 

aoo 


153.4 
i54.a 
155.0 
155.8 
156.6 
i5-»4 
158.2 
159.0 
159.8 
160.6 


ii3.8 
1 14.4 
11 5.0 
11 5.6 
116.2 
116.8 
1 174 
117.Q 
118.5 
119.1 


a5i 

52 

53 
54 
55 
56 

U 


201.6 
aoa..4 
ao3,a 
ao4.o 
ao4.8 
2o5.6 
206.4 
207.2 
208.0 
^08.8 


149-5 
i5q.i 
1 50.7 
i5i.3 
i5i.9 
i5a.5 
1 53. 1 
153.7 
1 54.3 
i54 9 


21 
22 
23 

a4 

25 

26 

11 


16.9 
17.7 
18.5 
19.3 
20.1 
ao.9 

aa.5 
a3.3 
a4.i 


ia.5 
i3.i 

i3.7 
i4.3 

[it 
16.1 
16.7 

17.3 

17.9 


82 

83 

84 
85 
86 

87 
88 

89 
90 


65.1 
65.9 
66.7 
67.5 
68.3 
69.1 
69.9 
70.7 
71.5 
7a.3 


48.3 
48.8 
494 
5o.o 
5o.6 
5i.a 
51.8 
5au< 
53.0 
53.6 


i4i 
4a 
43 
44 
45 
46 
47 
48 

P 
5o 


ii3.3 
114.1 
114.9 
115.7 
116.5 
117.3 
118.1 
118.9 
119.7 
iao.5 


84.0 
84.6 
85.a 
85.8 
86.4 
87.0 

ill 

88.8 
89.4 


aoi 
02 
o3 
04 
o5 
06 

09 
10 


161 .4 
162.2 
163.1 
163.9 

164.7 
i65.5 
166.3 
167.1 
167.9 
168.7 


1 19.7 
120.3 
120.9 
iai.5 
laa.i 
iaa.7 
ia3.3 
ia3.9 
ia4.5 
ia5.i 


261 
6a 
63 
64 
65 
66 
67 
68 
69 
70 


209.6 
210.4 
211. 2 
212.0 
212.8 
2i3.7 
214.5 
2i5.3 
216.1 
216.9 


1 55.5 
i56.i 
i56.7 
157.3 

157.9 
1 58.5 
159.1 
159.6 
160.2 
160.8 


3i 

32 

33 
34 
35 
36 

u 

?o 

4f 
4a 
43 
44 
45 
46 
47 
48 

^9 
5o 


24.9 

28.9 

3i.3 
3a. I 


18.5 
19.1 

19-7 
ao.3 
20.8 
ai.4 
aa.o 
2a.6 
a3.a 
a3.8 


9' 

99 

100 


73.1 
73.9 

76.3 

77.1 

79.5 
80.3 


54.a 
54.8 
55.4 
56.0 
56.6 
57.a 
57.8 
584 
59.0 
59.6 


i5i 

52 

53 
54 
55 
56 

U 


iai.3 
laa.i 
iaa.9 
ia3.7 
ia4.5 
ia5.3 
ia6.i 
ia6.9 


90.0 
90.5 
91. 1 

9' -7 
9a.3 

93.5 
94.1 
94.7 
95.3 


an 
la 
i3 
i4 
i5 
16 
17 
18 

«9 
20 


169.5 
170.3 
171. 1 
171.9 

174.3 
.175.1 
175.9 
176.7 


ia5.7 
ia6.3 
136.9 
ia7.5 
laS.i 

139.3 

\in 

i3i.i 


271 

i 


219.3 
220.1 
2ao.9 
aai.7 

232.5 
223.3 

224.1 
224.9 


161.4 
i6a.o 
162.6 
i63.a 
163.8 
164.4 
i65.o 
165.6 
166.2 
166.8 


3a. 9 
33.7 
34.5 
35.3 
36 I 
36 c 
37.S 
38.6 
39.4 
4o.a 


24.4 
25.0 
25.6 
26.2 
26.8 
37.4 
28.0 

28.6 
29.2 

29.8 


lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 
i4 
i5 
16 

\l 
19 

20 


81.1 
81.9 
8a.7 
83.5 
84.3 
85.1 
85.9 
86.7 
87.5 
88.4 
89.2 
90.0 
90.8 
91.6 
92.4 
93.a 
94.0 
94.8 
95.6 
96.4 


60.2 
60.8 
6M 
62.0 
62.5 
63.1 
63,7 
64.3 
64.Q 
65.5 

66.1 
66.7 
67.3 

S:? 


161 
62 
63 
64 
65 
66 
67 
68 
69 
70 


..30.9 
i3i.7 
i3i.5 
i33.3 
I34.I 
134.9 

■M-i 


97.J 

9ZZ 
98.3 

98.9 

99.5 

lOO.I 

100.7 
101.3 
loi.o 
ioa.5 
io3.i 
io3.7 
io4.a 
104.8 
io54 
106.0 
106.6 
i07.a 


aai 
22 

23 

24 

25 

26 

11 
12 


177.5 
178.3 
179.1 

179.9 
180.7 
181.5 
182.3 

i83.i 
183.9 
184.7 


i3i.6 
i32.a 
i3a.8 
i33.4 
i34.o 
i34.6 
i35.a 
135.8 
i36.4 
137.0 


a8i 
8a 
83 
84 
85 
86 

12 
89 
90 


225.7 

226.5 

227.3 
228.1 
228:9 
339.7 

330.5 
331.3 

232.1 
232.9 


1674 
168.0 
168.6 
169.2 
169.8 
170.4 
171.0 
171.6 
172.2 
172.8 , 


5i 

52 

53 
54 
55 
56 


4i.o 
4i.8 
4a. 6 
43.4 
44.a 
45.0 
43.8 
46.6 


3o.4 
3i.o 
3i.6 

32^2 

32.8 
33.4 
34.0 
34.6 
35.1 
35.7 


171 

i 

77 
78 

80 


139.0 
139.8 

i4o.6 
141.4 
i4a.a 
143.0 
143.8 
144.6 


23l 
32 

33 
34 
35 
36 


185.5 
186.3 
187. 1 
188.0 
188.8 
189.6 
190.4 
191.2 
192.0 
192.8 


137.6 
i38.a 
i38.8 
139.4 
i4o.o 
i4o.6 
i4i.a 
i4i.8 
i4M 
143.0 


391 
9a 

^> 
p 

3oo 


233.7 

234.5 
235.3 
236.1 
236.9 

337.7 
238.6 
239,4 
240 2 
241.0 


173.3 

I7I:? 
175.1 
175.7 
1763 
176.0 
177.5 
178., 
178.7 


Dim. 


Dep. 


T.at. 


Dist 


Depi 


Lat. 


Dist. 


Dep. 


Lat. 


])itt. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 
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'^•"l TABLE I. 

Difference of Latitude and Departure for 3| Points. 

• N.EJN. N.W.1N. S.E.JS. S.W.JS. 




Dist. 


Lat. 


Dep. 


Difl. 


Ut. 


Dep. 


Dist. 


Lat. 1 Dep. 


Dist. 


Lat 


Dep. 


Dist 


Lat 


i^p. 


I 
a 
3 
4 
5 
6 

I 

9 

lO 

II 

12 

i3 
i4 
i5 
i6 

17 
i8 

'9 

20 


00.8 
OI.5 

02.3 

o3.i 
o3.9 
o4.6 
05. 4 

06.2 

07.0 

07.7 


00.6 
01.3 
or.o 
02.5 
o3.2 
o3.8 
04.4 
o5.i 
05.7 
06.3 


61 
62 
63 
64 
65 
66 

U 

69 

70 


47.2 

47.9 
48.7 
49.5 
5o.a 
5i.o 
5i.8 
52.6 
53.3 
54.1 


P 

4o.o 
40.6 
41.2 
41.9 
42.5 
43.1 
43.8 
44-4 


121 
22 

23 

24 

25 

26 

11 


93.5 
94.3 
95.1 

& 
P 

98.9 

99-7 
100.5 


76.8 
774 
78.0 

79.3 

81.2 
81.8 
82.5 


181 
82 
83 
84 
85 
86 
87 
88 

89 
90 


139.9 
140.7 
141.5 
142.2 
143.0 
143.8 
144.6 
145.3 
146.1 
146.9 


114.8 
115.5 
it6.i 
1 16.7 
1174 
118.0 
118.6 
1 19.3 
1 19.0 
120.5 


241 

43 
44 
45 
46 

47 

48 


186.3 
187 I 
187.8 
188.6 
189.4 
190.2 
190.9 
191.7 
192.5 
193.3 


l^*.9 
ii3.5 
154.2 
154.8 
1554 
1 56.1 

Uli 

i58.o 
1 58.6 


08.5 
09.3. 

10. 

10.8 
II.6 
12.4 
i3.i 

,3.9 
14.7 
i5.5 


07.0, 

07.6 

08.2 

08.0 

09.5 

10.2 

10.8 

11.4 

12. 1 

12.7 


7« 

76 
2? 


54.9 
55.7 
56.4 
57.2 
58.0 
58.7 
59.5 
60.3 
61. 1 
61.8 


45.0 
45.7 
46.3 
46.0 
47.6 
48.2 
48.8 

^•^ 
5o.i 

5o.8 


i3i 

32 

33 
34 
35 
36 

ll 

4o 


■01.3 

102.0 
102.8 

I03.6 
104.4 
I05.I 
105.9 
106.7 


83.1 
83.7 
84.4 
85.0 
85.6 
86.3 
86.0 

88.8 


191 

^, 
$ 

9Z 
98 

99 

200 


147.6 
148.4 

'^•" 
i5o.o 

i5o.7 

i5i.5 

i52.3 

i53.i 

1 53. 8 

154.6 


121.2 
121.8 
1224 

I23.I 

;a3 

1 25.0 
125.6 
126.2 
126.9 


25l 
52 

53 

54 
55 
56 

u 


194.0 
194.8 
195.6 
196.3 
197.1 

IP:? 

199.4 
200.2 
201.0 


.59., 

;^:? 

161. 1 
161. 8 
162.4 
i63.o 
i63.7 
164.3 
164.9 


21 
22 

23 
24 
25 
26 

27 

28 

?9 
3o 


l6.2 

17.0 
17.8 
18.6 
,9.3 
20.1 

2U.O 
21.6 
22.4 
23.2 


i3.3 
14.0 
i4.6 

l5.2 

i5.o 
16.5 
17. 1 
17.8 
18.4 
19.0 


81 
82 
83 
84 
85 
86 

89 
90 


62.6 
63.4 
64.2 
64.9 
65.7 
66.5 
67.3 
68.0 
68.8 
69.6 


5i.4 
52.0 
52.7 
53.3 
53.0 
54.6 
55.2 
55.8 
56.5 
57.1 


i4i 
42 
43 
44 
45 
46 
47 
48 

f^ 
5o 


109.0 
109.8 
no. 5 
I1I.3 
112. 1 

114.4 

115.2 

116.0 


89.4 
90.1 
90.7 
91.4 
92.0 
92.6 
93.3 
93.0 
94.5 
95.2 


201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


i55.4 
I56.I 
156.9 
157.7 
158.5 
159.2 
160.0 
160.8 
161 .6 
162.3 


127.5 
128.1 
128.8 
129.4 
i3o.i 
1 30.7 
i3i.3 

l32.0 

1 32.6 
i33.2 


261 
62 

63 
64 
65 
66 

67 
68 
69 
70 


201.8 
202.5 
203.3 
204.1 
204.8 
2o5.6 
206.4 
207.2 

207.9 
208.7 


165.6 
166.2 
166.8 
167.5 
168.1 
168.7 
169.4 
170.0 
170.7 
171.3 


3i 

32 

33 

34 
35 
3d 

37 
38 
39 
4o 


24.0 
24.7 

25.5 
26.3 

V's 

28 !6 
29.4 
3o.i 

30.9 


'9-7 

20.3 

20.9 
21.6 
22.2 
22.8 
23.5 
24.1 
24.7 
25.4 


9« 

99 
100 


70.3 
71. 1 

71.9 
72.7 
73.4 
74.2 
75.0 
75.8 
76.5 
77.3 


59.0 
59.6 
60.3 
60.9 
61.5 
62.2 
62.8 
63.4 


i5i 

52 

53 
54 
55 
56 

U 


116.7 
II7.5 
II8.3 

119. 
119. 8 
120.6 
121.4 

122.1 
122.9 
123.7 


95.8 
96.4 
97.1 

P:i 

99.0 
99.6 
100.2 
1 00.0 
101.5 


211 
12 
i3 
i4 
i5 
16 

\l 

»9 

20 


163.1 
163.9 
164.7 
165.4 
166.2 
167.0 
167.7 
168.5 
169.3 
170. 1 


133.9 
i34.5 
i35.r 
135.8 
i36.4 
137.0 

137.7 
138.3 
138.9 
139.6 


271 

76 
22 


209.5 
210.3 

21 1. 

211.8 
212.6 

2i3.4 

214. 1 
214.9 
ai5.7 
216.4 


171.9 
172.6 
173.2 
173.8 
174.5 
.75.1 
175.7 
1764 
177.0 
177.6 


41 

42 

43 
44 
45 
46 
47 
48 


31.7 

3J.5 
33. » 
34.0 
34.8 
35.6 
36.3 
37.. 


26.0 
26.6 
27.3 
27.0 
28.5 
29.2 
29.8 
36.5 
3i.i 
31.7 


lOI 

02 
o3 
o4 
o5 
06 

C2 

09 
10 


78.1 
78.8 
79.6 
80.4 
81.2 
81.9 
82.7 
83.5 
84.3 
85.0 


64.1 
64.7 
65.3 
66.0 
66.6 
67.2 

^:? 

69.1 
69.8 


161 
62 
63 
64 
65 
66 
C7 
68 
69 
70 


124.5 
125.2 
126.0 
126.8 
127.5 

128.3 
129.1 

\IU 

i3i.4 


102.1 
102.8 
io34 
104.0 
104.7 
io5.3 
io5.o 
106.6 
107.2 
107.8 


221 
22 

23 

24 

25 

26 

ll 


170.8 
171.6 
172.4 
173.2 

173.9 
174.7 
175.5 
176.2 
177.0 
177.8 


l4o.2 

i4o.8 
i4i.5 
142.1 
142.7 
1434 
144.0 
144.6 
145.3 
145.9 


38. 
li 

84 
85 
86 

87 
88 

89 
90 


217.2 
218.0 
218.8 
219.5 

320.3 
221. 1 
221.9 
222.6 
223.4 
224.2 


178.3 
178.0 
179.5 
i8o.a 
180.8 
18U 
182.1 
182.7 
183.3 
184.0 


5i 

52 

53 
54 
55 
56 

57 
58 


39.4 
40.2 
4i.o 

41.7 
42.5 
43.3 
44.1 
44.8 
45.6 
46.4 


32.4 
33.0 
33.6 
34.3 

34.9 
35.5 
36.2 
36.8 
37.4 
38.1 


III 
12 
i3 
14 
i5 
16 

\l 

«9 
20 

Dist. 


85.8 
86.6 

U:i 
88.9 
89.7 
90.4 
91.2 
92.0 
92.8 


704 
71.1 

III 

74.2 
76.1 


171 
80 


132.2 

I33.0 
i33.7 
134.5 
135.3 
i36.o 
i36.8 
137.6 
138.4 
,39.1 


108.5 
109.1 
109.8 
1 10.4 
111.0 
1 1 1.7 
112.3 
1 1 2.9 
11 3.6 
1 14.2 


23l 
32 

33 
34 
35 
36 

37 
38 
39 
4o 


178.6 
179.3 
180.1 
180.9 
181 7 
182.4 
i83.2 
184.0 
184.7 
185.5 


146.5 
147.2 
147.8 
148.4 
149.1 

i5ou< 
i5i.o 
i5i.6 
152.3 


291 
9J 

91 
98 

,99 

3oo 


224.9 
225.7 
226.5 
227.3 
228.0 
228.8 
229.6 

a3o.4 

23I.I 

231.9 


184.6 
185.2 
I85.0 
186.5 
187.1 
187.8 
|8S4 
189^) 
189.7 
190.3 


Dist. 


Dep. 


Lat 


Dep. 


Lai. 


Disl. 


Dep. 


Lat. 


Di^t. 


Dep. 


Lat 


Dist 


Dep. 


Lai. 


N.E4E. S.E.1E, N.W.iW. S-W.^W. [For4iPoinU. | 
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TABLE I. fr*i>» 
>ifference of Latitude and Departure for 3} Points. 
N. N.W.iN. S.E.4S. S.W.1S. 


Dist. 


Lat. 1 Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist. 


Lat. Dep. | 


I 

2 

3 
4 

5 
6 

I 

9 

lO 


00.7 
OI.5 

02,2 

o3.o 
o3.7 
o4.4 
o5.a 
o5.9 
06.7 
07.4 


00.7 
01.3 
02.0 
02.7 
o3.4 
04.0 
04.7 
o5.4 
06.0 
06.7 


61 
62 
63 
64 
65 
66 

67 
68 
69 

70 


45.2 
45.9 
46.7 
47.4 
48.2 
48.9 
49.6 
5S.4 
5i.i 
51.9 


4i.o 
4i.6 
42.3 
43.0 
43.7 
44.3 
45.0 
45.7 
46.3 
47.0 


121 
22 

23 

24 

25 

26 

27 
28 
29 

3o 


89.7 
90.4 
91. 1 
91.0 
92.6 
93.4 
94.1 
94.8 
95.6 
$6.3 


81.3 
81.9 
82.6 
83.3 
83.9 
84.6 
85.3 
86.0 
86.6 

a7.3 


181 
82 
83 
84 
85 
86 

87 
88 
89 
90 


i34.i 
I34.Q 
i35.6 
i36.3 
137. 1 
137.8 
i38.6 
139.3 
140.0 
140.8 


121.6 

I2J^.2 
122.9 

123.6 
124.2 
124.9 

I25i 

126.3 

126.0 
127.6 


241 
42 
43 
44 
45 
46 
47 
48 


178.6 

180.8 
181. 5 
182.3 
I83.0 
i83.8 
184.5 
185.2 


161.8 
162.5 
i63,2 
163.9 
164.5 
i65.2 
165.9 
166.5 

167.9 
i68.() 
169.2 
169.9 
170.6 
171.2 
171.9 
172.0 
173.3 
173.9 
174.6 


II 

12 

i3 
i4 
i5 
i6 

n 

i8 
«9 

20 


08.2 
08.0 
09.6 
10.4 
II. I 

II.O 

12.6 
i3.3 
14.1 
i4.8 


07.4 
08.1 
08.7 
09.4 
10. 1 
10.7 
11.4 

12.1 
12.8 

i3.4 


71 

'1 

74 


52.6 
53.3 
54.1 
54.8 
55.6 
56.3 

U-i 

58.5 
59.3 


47.7 
484 
49.0 
49.7 
5o.4 
5i.o 
5i.7 
52.4 
53.1 
53.7 


i3i 

32 

33 
34 
35 
36 

37 
38 

59 
4o 


97.1 

07.8 

5^.5 

99.3 

100. 

100.8 

101.5 

102.3 

io3.o 

103.7 


88.0 
88.6 
89.3 
90.0 
90.7 
91.3 
92.0 
92.7 

93.3 

94.0 


191 
92 

99 

200 


141.5 
142.3 
143^.0 

143:7 
144.5 
145.2 
I46.0 
146.7 
147.4 
i48.2 


128.3 
128.9 
129.6 
i3o.3 
i3i.o 
i3i.6 
i32.3 
133.0 
133.6 
134.3 


25 1 
52 

53 
54 
55 
56 

U 
161 

6a 
63 
64 
65 
66 

69 

70 


186.0 
.86.7 
187.5 
188.2 
188.9 
189.7 
190.4 
191.2 
191.0 
192.6 


21 
, 22 

/ 24 
25 
26 

11 


i5.6 
16,3 
17.0 
17.8 
18.5 
19.3 
20.0 
20.7 
21.5 
22.2 


14.1 
i4.8 
i5.4 
16.1 
16.8 
1*7.5 
18.1 
18.8 
19.5 
20.1 


81 
82 
83 
84 
85 
86 

87 
88 
89 
90 


60.0 
60.8 
61.5 
62.2 
63. 
63.7 
64.5 
65.2 
65.9 
66.7 


54.4 

a; 

56.4 
57.1 
57.8 
5S4 

§:^ 

60.4 


i4i 
42 
43 
44 
45 
46 
47 
48 

n 


104.5 
io5.2 
106.0 
106.7 
107.4 
108. a 
108.9 
109.7 
no. 4 
III. I 


Hi 
95.4 

q6.o 

98.0 
98.7 
99-4 

lOO.I 

100.7 


201 
02 
o3 
04 
o5 
06 

09 

10 


148.9 
149.7 
i5o.4 

l5l.2 

i5i.9 
i52.6 
153.4 
i54.i 
154.9 
155.6 


1 35.0 
1 35.7 
136.3 
137.0 
137.7 
i38.3 
139.0 
139.7 
i4o.4 
i4i.o 


.93.4 

194.1 
194.9 
io5.6 
iy6.4 
197.1 
197.8 
198.6 
199.3 
200.1 


175.3 

177.3 
178.0 
178.6 
179.3 
180.0 
180.6 
181.3 


3i 

32 

33 
34 
35 
36 
37 
38 

4i 
4a 
43 
44 
45 
46 
47 
48 

P 
5o 

5i 

52 

53 
54 
55 
56 
57 
58 

U 


23. 
23.7 
24.5 

25.2 

25.9 

26.7 

37.4 
28.2 
aB.o 
29.6 


20.8 
21.5 
22.2 
22.8 
23.5 

24.2 

24.8 

25.5 
26.2 
26.9 


9' 
99 

lOO 


67.4 
68.2 
68.9 
69.6 
70.4 
71. 1 
71.9 
72.6 
73.4 
74.1 


61. 1 
61.8 
62.5 
63.1 
63.8 
64.5 
65.1 
65.8 
66.5 
67.2 


i5i 

52 

53 
54 
55 
56 
57 
58 


III.O 

112. 
ii3.4 
114.1 
II4.8 
115.6 
116. 3 
117.1 
117.8 
118.6 


101.4 
102.1 
102.7 
io3Ji 
1 04. 1 
104.8 
105.4 
106.1 
106.8 
107.4 


211 
12 
i3 
i4 
i5 
16 
17 
18 

'9 
20 


i56.3 
157.1 
157.8 
1 58 .6 
159.3 
160.0 
160.8 
161.5 
162.3 
i63.o 


141.7 
1424 
143.0 
143.7 
1444 
145.1 
145.7 
146.4 
1 47- 1 
147.7 


27! 
73 

77 
78 

281 
82 

83 
84 
85 
86 

«9 
90 

91 

$ 

98 
3oo 


201I.8 

201.5 

202.3 
203.0 

2o3.8 

204.5 

205 2 

206 
206 7 
207.5 

208 2 

208.9 
209.7 
210.4 

211.2 
211.9 
212.7 

213.4 
214. 1 
214. y 

216.4 
217.1 
217.8 
218.6 
219.3 
220.1 
220.8 
221.5 
222.3 


182.0 
182.7 

i83.3 
184.0 
184.7 
185.4 
186.0 
186.7 
1874 
188.0 


3o.4 
3i.i 

Hi 

33.3 
34.1 
34.8 
35.6 
36.3 
37.0 

37.8 
38.5 
39.3 
4o.o 
40.8 
41.5 
42.2 
43.0 
43.7 
44.5 


27.5 
28.2 
28.0 
29.5 
3o.2 

30.0 

3i.6 

32.2 
32.0 

33.6 
"34.2 
34. Q 
35.6 
36.3 
36.9 
37.6 
38.3 
39.0 
39.6 
40.3 


lOI 

02 
o3 
o4 
o5 
06 

09 

10 


74.8 
75.6 
76.3 
77.1 
77.8 
78.5 
79.3 
80.0 
80.8 
81.5 


67.8 
68.5 
69.2 
69.8 
70.5 
71.2 
71.9 
72.5 
73.a 
73.9 


161 
62 
63 
64 
65 
66 

67 
68 
69 

70 


1.9.3 
120.0 
120.8 
121. 5 
122.3 

123. 

123.7 
124.5 

125.2 
126.0 


108.1 
108.8 
109.5 

IIO.I 

1 1 0.8 
III.5 
112.2 
112.8 
ii3.5 

Il4.2 


221 
22 

23 

24 

25 

26 
27 
28 
29 

3o 


163.8 
164.5 
i65.2 
166.0 
166.7 
167.5 
168.2 
168.9 
169.7 
170.4 


148.4 
1 49. 1 
149.8 
i5o.4 
i5i.i 
i5i.8 
i52.4 
i53.i 
1 53.8 
154.5 


ib8.7 
1894 
190.1 
190.7 
19U 
192.1 
192.7 
193.4 
194.1 
194.8 

19M 
196.1 
196.8 
197.4 
198.1 
198.8 
199.5 
200.1 
900.8 
201.5 


III 

12 

i3 
i4 
i5 
16 

17 
18 

19 
20 


82.2 
83. 
83.7 
84.5 
85.2 
86.0 
86.7 
87.4 
88.2 
88.9 


74.5 
75.1 

77.2 

79.2 

2r.i 


171 

'! 

74 


126.7 
127.4 
128.2 
128.9 
129.7 

i3o.4 
i3i.i 
i3i.9 

132.6 

i33.4 


114.8 
1 1 5.5 
1 16.2 
1 16.9 
1 17.5 
1 18.2 
118.0 
1 1 9.5 
120.2 
120.9 


23 1 
32 

33 
34 

35 
36 

u 
2 


171. 2 

171. 
172.6 
173.4 

174. 1 

174.9 
175.6 
176.3 

177.1 
177.8 


i55.i 
i55.S 
1 56.5 
157.1 
157.8 
1 58.5 
159.2 
159.8 
160.5 
161.2 


Dist. 


I>ep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 1 Lat. 


Dist. 


Dep. 


Lat. 


DistJ 


Dep. 


Lat. 


N.E.|E. S.E.1E. N.W.iW. S.W.^W. [For 4^ Po 


ints. 



PH-wj TABT.E I. 

Difference of Latitude and Departure for 4 Points. 
N.E. N.W. B.E. 8.W. 


Dist. 


T.ai 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Ut 


Dep. 


Dist. 


Lau 


Dep. 


1 

3 

3 
A 
5 
6 

7 
8 

9 

lO 


00.7 
01.4 
02. t 
02.8 
o3.5 
04.2 
04.9 
o5.7 
06.4 
07.1 


00.7 
01.4 
02.1 
02.8 
o3.5 
04.2 
04.9 
o5.7 
06.4 
07.1 


61 
63 
63 
64 
65 
66 

% 

69 

70 


43.1 
43.8 
44.5 
45.3 
46. 
46.7 

r, 

48.8 
49.5 


43.. 
43.8 
44.5 
45.3 
46.0 
46.7 

%". 
48.8 
49.5 


121 
22 

33 

a4 

35 

36 
11 


85.6 
86.3 
87.0 
87.7 
88.4 
89.1 
89.8 
90.5 
91.3 
91.9 


85.6 
86.3 
87.0 

tl} 

89.1 
89.8 
90.5 
91.3 
91.9 


181 
82 
83 
84 
85 
86 

89 
90 


128.0 
128.7 
139.4 
i3o.i 
i3o.8 
i3i.5 

l32.3 

i33.9 
133.6 
134.4 


138.0 
138.7 
139.4 
i3o.i 
i3o.8 
i3i.5 

133.3 

i33.9 
133.6 
1344 


Ml 
4a 
43 
44 

45 
A6 
Ai 
48 

t 


170.4 
171. 1 
171.8 
173.5 
173.3 
173.9 
174.7 
175.4 
176.1 
176.8 


1704 
171.1 
171.8 
172.5 
173.3 
173.9 
174.7 
1754 
176.1 
176.8 


II 

12 

i3 
i4 
i5 
i6 

'9 

20 


S.1 

09.2 
09.0 
10.6 
II.3 
12.0 
12.7 
i3.4 
14.1 


07.8 
08.5 
09.2 
09.0 
10.6 
II.3 
12.0 
12.7 
i3.4 
i4.i 


71 

i 

77 
78 

Z9 
80 


50.2 

50.0 

51.6 
52.3 
53.0 
53.7 
54.4 
55.2 
55.9 
56.6 


5o.a 

fd 

5a.3 
53x) 
53.7 
54.4 
55.3 


i3i 

33 

33 
34 
35 
36 

u 

3? 


9a. 6 
93.3 
94.0 
94.8 

?^-^ 

96.9 
97.6 
^.3 
99.0 


9a .6 
$3J 
94.0 
94.8 

i-5 

96.a 
96.0 

99.0 


191 

9» 

98 

99 

aoo 


135.1 
135.8 
i36.5 
137.3 

,39.3 

140.0 
140.7 
i4r.4 


135.1 
135.8 
136.5 
137.3 

139.3 
i4o.o 
140.7 
i4i4 


35l 

5a 
53 
54 
55 
56 

i2 


177.5 
178.3 
178.9 
179.0 
180.3 
181.0 
181.7 
183.4 
i83.i 
183.8 


177.5 
178.3 
178.0 
179.6 
180.3 
181.0 
181.7 
i8a4 
183.1 
i83.8 


ai 

32 
23 
24 
23 
36 
3- 
28 

3o 


14.8 
i5.6 
16.3 
17.0 
17.7 
18.4 
19.1 

IQ.O 
20.5 
21.2 


14.8 
i5.6 
16.3 
17.0 
17.7 
18.4 

10.8 
20.5 
21.3 


81 
82 
83 
84 
85 
86 

87 
88 
89 
90 


57.3 
58. 
58.7 

60.1 
60.8 
61.5 
62.2 
62.9 
63.6 


¥ 

60.1 
60.8 
61.5 
63.3 
63.9 
63.6 


i4i 
4a 
43 
AA 
45 
46 

il 


99-7 
100.4 

lOI.I 

101.8 

103.5 

io3.3 
103.9 
104.7 
105.4 

106. 1 


99.7 

100.4 
101. 1 
101.8 
ioa.5 
io3.a 
103.9 
104.7 
io5.4 
106.1 


301 

oa 
o3 
04 
o5 
06 

07 
08 
09 
10 


i4a.i 
i4a.8 
143.5 
i44.a 
145.0 
145.7 
146.4 
147. 1 
147.8 
14^.5 


i4a.i 
i4a.8 
143.5 
i44.a 
145.0 
145.7 
1464 
147.1 
147.8 
148.5 


a6i 
6a 
63 
64 
65 
66 

67 
68 

69 

70 


184.6 
185.3 
186.0 
186.7 
187.4 
188. 1 
188.8 
189.5 
190. a 
190.9 


184.6 
185.3 
186.0 
186.7 
1874 
188. 1 
188.8 
189.5 
190.3 
190.9 


3i 

32 

33 
34 
35 
36 


23.3 
24.0 

a4-7 
35.5 
26.2 
26.Q 
27.6 
28.3 


32.6 

23.3 

24.0 

34.7 

25.5 
26.2 
26.0 
27.6 
28.3 


9' 
92 

99 

100 


64.3 
65.1 
65.8 
66.5 
67.2 
67.9 
68.6 
69.3 
70.0 
70.7 


64.3 
65.1 
65.8 
66.5 
67.3 

69.3 
70.0 
70.7 


i5i 

53 

53 
54 
55 
56 

U 


106.8 

107.5 
108.3 
108.0 
109.6 
no. 3 

IIl.O 

111*7 
iia.4 
ii3.i 


106.8 
107.5 
108.3 
108.9 
109.6 
110.3 
1 1 1.0 
111.7 
1134 
113.1 


an 
12 
i3 
i4 
i5 
16 

17 
18 

'9 
20 


149. a 

\tl 

i5i.3 
i5a.o 
i5a.7 
153.4 
154.1 
154.9 
i55.6 


149.3 
i5i.3 

153.0 

153.7 
i534 
1 54.1 
154.9 
i55.6 


271 

73 

73 

% 
22 


191.6 
193.3 
193.0 
193.7 
194.5 
195.3 

\& 
197.3 
198.0 


191.6 
193.3 
193.0 

195.3 

197.3 

I98x> 


Ai 
4a 
43 
AA 
45 
46 

12 

^5? 


29.0 
39.7 
36.4 
3i.i 
3i.8 
3a.5 
33.3 
33.0 
34.6 
35.4 


29.0 
29.7 
36.4 
3i.i 
3i.8 
32.5 
33.2 
33.0 
34.6 
35.4 


lOI 

02 
o3 
04 
o5 
06 
07 
08 
09 
10 


71.4 
72.1 
72.8 
73,5 
74.a 
75.0 
75.7 
76.4 

77.8 


7U 

72.8 
73J5 
74.a 
75.0 
75.7 
764 

77^ 


161 
6a 
63 
64 
65 
66 
67 
68 

69 

70 


ii3.8 
114.6 
«i5.3 
116.0 
116.7 
117.4 
118.1 
118.8 
119.5 
120.3 


ii3.8 
114.6 
11 5.3 
116.0 
116.7 
117-4 
118.1 
118.8 
1 19.5 
lao.a 


221 

33 

33 

a4 

35 

26 

11 

lo' 


156.3 
157.0 

]U^ 

159. 1 
159.8 
r6o.5 
161.3 
161.9 
16a. 6 


156.3 
157.0 

\m 

159.1 
159.8 
160.5 
161.3 
161.9 
163.6 


a8i 

83 

83 
84 

85 
86 

87 
88 
89 
90 


-98.7 
»99.4 
aoo. I 
aoo. 8 

301.5 

aoa.3 
303.9 
3o3.6 
ao4.4 
ao5.i 


198.7 
1994 
aoo.i 
aoo.8 
201.5 
202.2 
202.9 
203.6 
2044 
2o5.i 


5. 

52 

53 
54 
55 
56 

57 
58 


36.1 
36.8 
37.5 
38. a 
38.0 
39.6 
46.3 
4i.o 
41.7 
43.4 


36.1 
36.8 
37.5 
38.2 
38.0 
39.6 
40.3 

il.O 

41.7 
4a. 4 


III 

12 

i3 

14 

i5 
16 
17 
18 

«9 
20 


78.5 
79-> 

nx 
81.3 

8a .0 
8»*7 
83.4 
84.1 
84.9 


78.5 
79.3 

S:I 

81.3 

82X> 

82.7 

834 
84.1 
84.9 


171 

i 


lao.o 

131.6 
133.3 
133.0 

133.7 
134.5 
135.3 
135.9 
136.6 
137.3 


lao.o 

131.6 

i3a.3 
ia3.o 
ia3.7 
134.5 

135.3 

135.9 
136.6 
137.3 


23l 
32 

33 
34 
35 
36 


163.3 
164.0 
164.8 
165.5 
i66.a 
166.9 
167.6 
168.3 
169.0 
169.7 


163.3 
164.0 
164.8 
165.5 
i66.3 
166.0 
167.6 
168.3 
169.0 
169.7 


391 
9? 

s 

9Z 
98 

,99 

3o»> 


ao5.8 
ao6.5 
ao7.a 

309.3 

3IO.O 
310.7 
31 1. 4 
313. 1 


205.8 
306.5 
207.2 

m 

209.3 
3 10.0 
310.7 

3114 
313.1 


Difli. 


Dep. 


I.at. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


N.E. N.W. S.E. 8.W. [For 4 Pointt. | 



TABLE II. -^ [Wi»n 


Difference of Latitude and Departure for 1 Degree. 


Disl. 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Di.t. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


1 


OI.O 


00.0 


61 


61.0 


01. 1 


lai 


lai.o 


02.x 


181 


181.0 


o3.a 


34l 


a4i.o 


o4.a 


1 


02.0 


00.0 


6a 


62.0 


01.1 


aa 


Iia.o 


02.1 


82 


183.0 


o3.a 


4a 


343.0 


o4.a 


3 


o3.o 


00. 1 


63 


63.0 


01. 1 


a3 


ia3.o 


02.1 


83 


I83.0 


o3.3 


43 


a43.o 


o4.3 


4 


o4.o 


00 I 


64 


64.0 


ox. I 


a4 


ia4.o 


02. a 


84 


184.0 


o3.3 


44 


344 .0 


o4.3 


5 


o5.o 


00. 1 


65 


65.0 


01. X 


a5 


ia5.o 


oa.a 


85 


185.0 


o3.3 


45 


345.0 


04.3 


6 


o6.o 


00. 1 


66 


66.0 


01. a 


a6 


ia6.o 


oa.a 


86 


186.0 


o3.3 


46 


a46.o 


o4.3 


7 


07.0 


00. 1 


67 


67.0 


01. a 


27 


ia7.o 


oa.a 


87 


187.0 


o3.3 


47 


a47.o 


04.3 


8 


08.0 


00.1 


68 


68.0 


ox. a 


a8 


ia8.o 


oa.a 


88 


188.0 


o3.3 


48 


348.0 


o4.3 


9 


09.0 


00.2 


69 


69.0 


01 .a 


a9 


139.0 


oa.3 


89 


189.0 


o3.3 


49 


349.0 


04.3 


lO 


10. 


00.2 


70 


70.0 


01. a 


3o 


i3o.o 


oa.3 


90 


190.0 


o3.3 


5o 


356.0 


04.4 


II 


II.O 


00. a 


71 


71.0 


01. a 


i3i 


i3i.o 


02.3 


191 


191.0 


o3.3 


35l 


a5i.o 


04.4 


13 


12.0 


00. a 


7a 


7a .0 


01 3 


3a 


i3a.o 


02.3 


92 


193.0 


o3.4 


5a 


a52.o 


04.4 


i3 


i3.o 


00. a 


73 


73.0 


01 3 


.33 


133.0 


02.3 


93 


193.0 


o3.4 


53 


353.0 


04.4 


i4 


14.0 


00. a 


74 


74.0 


01.3 


34 


i34.o 


oa.3 


94 


194.0 


o3.4 


54 


354.0 


04.4 


i5 


i5.o 


00.3 


75 


75.0 


01.3 


35 


135.0 


oa.4 


95 


195.0 


o3.4 


55 


355.0 


04.5 


i6 


16.0 


00.3 


76 


76.0 


01.3 


36 


i36.o 


oa.4 


96 


196.0 


o3.4 


56 


356.0 


04.5 


17 


17.0 


00.3 


77 


77.0 


ox .3 


37 


137.0 


oa.4 


97 


197.0 


o3.4 


57 


357.0 


04.5 


i8 


18.0 


00.3 


78 


78.0 


01.4 


38 


i38.o 


oa.4 


98 


X98.0 


o3.5 


58 


358. 


04.5 


'9 


19.0 


00.3 


22 


79.0 


01.4 


39 


139.0 


02.4 


99 


199.0 


o3.5 


59 


359.0 


o4.5 


20 


20.0 


00.3 


80.0 


01.4 


46 


i4o.o 


02.4 


200 


aoo.o 


o3.5 


60 


360.0 


04.5 


ai 


21.0 


00.4 


81 


81.0 


01.4 


i4i 


141.0 


02.5 


201 


aoi.o 


o3.5 


361 


361.0 


04.6 


aa 


22.0 


00.4 


8a 


8a. 


01.4 


4a 


i4a.o 


02.5 


02 


303.0 


x)3.5 


63 


363.0 


04.6 


aS 


23.0 


00.4 


83 


83.0 


01.4 


43 


143.0 


02.5 


o3 


3o3.o 


o3.5 


63 


363 .0 


04.6 


24 


24.0 


00.4 


84 


84.0 


01.5 


44 


144.0 


02.5 


04 


3o4.o 


o3.6 


64 


364.0 


04.6 


25 


25.0 


00.4 


85 


85 .0 


01.5 


45 


145.0 


02.5 


o5 


3o5.o 


o3.6 


65 


365 .0 


04.6 


a6 


26.0 


oo.S 


86 


86.0 


01.5 


46 


146.0 


02.5 


06 


306.0 


o3.6 


66 


366.0 


04.6 


27 


27.0 


00.5 


87 


87.0 


01,5 


47 


147.0 


02.6 


07 


307.0 


o3.6 


67 


a67.o 


04.7 


28 


28.0 


00.5 


88 


88.0 


01.5 


48 


i48.o 


02.6 


08 


308.0 


o3.6 


68 


368.0 


04.7 


;9 


29.0 


00.5 


89 


89,0 


01.6 


49 


149.0 


02.6 


09 


309.0 


o3.6 


69 


369.0 


04.7 


3o 


3o.o 


00.5 


90 
9' 


90.0 


01.6 


5o 


i5o.o 


02.6 


10 


aio.o 


o3.7 


70 


370.0 


04.7 


3i 


3i.o 


00.5 


91.0 


01.6 


x5i 


i5i.o 


02.6 


211 


aii.o 


o3.7 


371 


371.0 


04.7 


32 


32.0 


00.6 


92 


9a. 


01.6 


5a 


i5a.o 


02.7 


12 


aia.o 


o3.7 


73 


373.0 


04.7 


33 


33.0 


00.6 


93 


93.0 


01.6 


53 


153.0 


02.7 


i3 


3l3.0 


o3.7 


73 


373.0 


o4.8 


34 


34.0 


00.6 


94 


94.0 


01.6 


54 


i54.o 


02.7 


i4 


314.0 


o3.7 


74 


874. 


04.8 


35 


35.0 


00.6 


95 


95.0 


01.7 


55 


I55.0 


02.7 


i5 


3l5.0 


o3,8 


75 


375,0 


o4.8 


36 


36.0 


00.6 


96 


96.0 


01.7 


56 


i56.o 


02.7 


16 


ai6.o 


o3.8 


76 


376.0 


04.8 


37 


37.0 


00.6 


97 


97.0 


01.7 


57 


157.0 


02.7 


17 


317.0 


o3.8 


77 


377.0 


04.8 


38 


38, 


00.7 


98 


98.0 


01.7 


58 


I58.0 


02,8 


18 


ai8.o 


o3.8 


78 


378.0 


04.9 


39 


39.0 


00.7 


99 


99.0 


01.7 


59 


159.0 


02.8 


19 


319.0 


o3.8 


79 


379.0 


04.9 


4o 


4o.o 


00.7 


100 


lOO.O 


01.7 


66 


160.0 


02.8 


20 


330.0 


o3.8 


80 


380.0 


04.9 


4i 


4i.o 


00.7 


lOI 


lOI.O 


01.8 


161 


161.0 


02.8 


231 


331. 


03.9 


381 


381.0 


04.9 


42 


4a .0 


00.7, 


02 


loa.o 


01.8 


6a 


i6a.o 


02.8 


23 


333.0 


03.9 


83 


383.0 


04.9 


43 


43.0 


00.8 


o3 


io3.o 


01.8 


63 


i63.o 


02.8 


33 


aa3.o 


03.9 


83 


283. 


04.9 


44 


44.0 


00.8 


o4 


104.0 


01.8 


64 


164.0 


02.9 


a4 


334.0 


03.9 


84 


284.0 


o5.o 


45 


45.0 


00.8 


o5 


io5.o 


01.8 


65 


i65.o 


02.9 


a5 


335.0 


03.9 


85 


385. 


o5.o 


46 


46.0 


00.8 


06 


106.0 


01.8 


66 


166.0 


02.9 


a6 


336.0 


oa.9 


86 


286.0 


o5.o 


47 


47.0 


00.8 


07 


107.0 


01.9 


67 


167.0 


02.9 


27 


337,0 


04.0 


87 


387.0 


o5.o 


48 


48. 


00.8 


08 


108.0 


01.9 


68 


168.0 


02.9 


38 


338.0 


04.0 


88 


388.0 


o5.o 


49 


49.0 


00.9 


09 


109.0 


01.9 


69 


169.0 


02.9 


i9 


339.0 


o4.o 


89 


389.0 


o5.o 


5o 


5o.o 


00.9 


10 


IIO.O 


01.9 


70 


170.0 


o3.o 


3o 

33l 


a3o.p 


o4.o 


90 


290.0 


o5.i 


5i 


5i.o 


00.9 


III 


II 1. 


01.9 


'71 


171 .0 


o3.o 


33l.O 


04.0 


391 


391.0 


o5.i 


5a 


52,0 


00.9 


12 


iia.o 


oa.o 


7a 


172.0 


o3.o 


3a 


a33.o 


04.0 


93 


393.0 


o5.i 


53 


53.0 


00.9 


i3 


ii3.o 


oa.o 


73 


173.0 


o3.o 


33 


333.0 


04.1 


93 


393.0 


o5.i 


54 


54.0 


00.9 


14 


iv4»o 


02.0 


74 


174.0 


o3.o 


34 


334.0 


04. 1 


94 


294.0 


o5.i 


55 


55.0 


01.0 


i5 


iiS.o 


oa.o 


75 


175.0 


o3.i 


35 


335.0 


o4.i 


95 


295.0 


o5.i 


56 


56.0 


01 .0 


16 


1 16.0 


oa.o 


76 


176.0 


o3.i 


36 


336.0 


04.1 


96 


296.0 


o5.2 


57 


57.0 


01.0 


!^ 


117. 
118.0 


oa.o 


77 


177.0 


o3.i 


37 


337.0 


04.1 


97 


297.0 


o5.2 


58 


58.0 


01 .0 


oa.i 


78 


178.0 


o3.i 


38 


338.0 


04. a 


98 


298.0 


o5.2 


59 


59.0 


01 .0 


«9 


119.0 


oa.i 


79 


179.0 


o3.i 


39 


339.0 


o4.a 


99 


299.0 


o5.2 


6o 


60.0 


01 .0 


ao 


lao.o 


oa.i 


80 


180.0 


o3.i 


4o 


240.0 


04.3 
Lat. 


3oo 


360.0 


o5.a 


Disc. 


Dcp. 


Lat. 


Dtst. 


I>ep. 


Lat. 


Dist. 


IVp. 


Lai. 


Dint. 


Dcp. 


Dist. 


Dcp. 


Lat. 


[For 89 Degree*. | 



^■i«) *^ TABLE II. 


Difference of Latitude and Departure for 2 Degrees. 


Diit 


La-. 


Deo. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


DisL 


Lat. 


Dep. 

08.4 


I 


oi.o 


00.0 


61 


61.0 


oa.i 


121 


120.9 


04.2 


181 


180.9 


06.3 


24 1 


240.9 


s 


oa.o 


00. 1 


6a 


6a. 


oa.a 


aa 


12^.9 


04.3 


82 


181 .9 


06.4 


42 


241.9 


08.4 


3 


o3.o 


00.1 


63 


63. 


oa.a 


a3 


I2i.9 


04.3 


83 


182.9 


06.4 


43 


242.9 


08:5 


4 


o4.o 


00. 1 


64 


64.0 


oa.a 


a4 


123.9 


04.3 


84 


183.9 


06.4 


44 


243.9 


08.5 


5 


o5.o 


00.2 


65 


65. 


oa.3 


25 


124.9 


o4.4 


85 


184.9 


06.5 


45 


244.9 


086 


6 


o6.o 


00.2 


66 


66.0 


oa.3 


26 


125.9 


04.4 


86 


185.9 


06.5 


46 


245.0 
246.8 


08.6 


7 


07.0 


00.2 


67 


67.0 


oa.3 


27 


126.9 


o4.4 


87 


186.9 


06.5 


47 


o8.6< 


8 


08.0 


00.3 


68 


68.0 


02.4 


28 


127.9 


04.5 


88 


187.9 


06.6 


48 


247.8 


08.7 


9 


09.0 


00.3 


69 


69.0 


02.4 


.9 


138.9 


04.5 


89 


188.9 


06.6 


. 49 


248.8 


08.7 


lO 


10.0 


00,3 


70 


70.0 


02.4 


3o 


129.9 


04.5 
04.6 


/ 90 


189.9 


06.6 


56 


249.8 


08.7 
08.6 


II 


11. 


00.4 


71 


71.0 


02.5 


i3i 


1 30.9 


191 


190.9 


06.7 


35l 


25o.8 


13 


la.o 


00.4 


72 


7a. 


02.5 


32 


i3i.9 


04.6 


92 


191.9 


06.7 


5a 


251.8 


08.8 


i3 


i3.o 


00.5 


73 


73.0 


02.5 


33 


i32.9 


04.6 


93 


193.9 


06.7 


53 


252.8 


08.8 


i4 


i4.o 


00.5 


74 


74.0 


02.6 


34 


133.9 


04.7 


94 


193.9 


06.8 


54 


253.8 


08.9 


i5 


i5.o 


00.5 


75 


75.0 


02.6 


35 


134.9 


04.7 


95 


194.9 


06.8 


55 


354.8 


08.9 


i6 


16.0 


00.6 


76 


76.0 


02.7 


36 


135.9 


04.7 


96 


195.9 


06.8 


56 


355.8 


08.9 


«7 


17.0 


00.6 


77 


77.0 


02.7 


37 


136.9 


o4.8 


97 


196.9 


06.9 


57 


356.8 


09.0 


i8 


18.0 


00.6 


■78 


78.0 


02.7 


38 


137.9 


04.8 


98 


197.9 


06.9 


58 


357.8 


09.0 


'9 


19.C 


00.7 


79 


79.0 


02.8 


39 


138.9 


04.9 


99 


198.9 


06.9 


59 


358.8 


09.0 


20 


20.0 


00^ 


80 


80.0 


02.8 


4o 


139.9 


04.9 


aoo 


199.9 


07.0 


60 


359.8 


09.1 


21 


a 1.0 


00.7 


81 


81.0 


02.8 


i4i 


140.9 


04.9 


201 


300.9 


07.0 


361 


360.8 


09.1 


aa 


aa.o 


00.8 


82 


8a. 


02.9 


42 


141.9 


o5.o 


02 


201.9 


07.0 


63 


361.8 


09.1 


a3 


a3.o 


00.8 


83 


82.9 


02.9 


43 


142.9 


o5.o 


o3 


202.9 


07.1 


63 


363.8 


09.3 


a4 


a4.o 


00.8 


84 


83.9 


02.9 


44 


143.9 


o5.o 


o4 


20^.9 


07.1 


64 


263.8 


09.3 


a5 


aS.o 


00.9 


85 


84.9 


o3.o 


45 


144.9 


o5.i 


o5 


204.9 


07.2 


65 


364.8 


09.3 


a6 


26.0 


00.9 


86 


85.9 


o3.o 


46 


145.9 


o5.i 


06 


305.9 


07.2 


66 


365.8 


09.3 


2? 


a7.o 


00.9 


87 


86.9 


o3.o 


47 


146.9 


o5.i 


07 


306.9 


07.2 


67 


366.8 


09.3 


a8 


aS.o 


01.0 


88 


87.9 


o3.i 


48 


147.9 


o5.2 


08 


307.9 


07.3 


68 


367.8 


09.4 


29 


39.0 


OI.O 


89 


88.9 


03.1 


49 


148.9 


05.2 


09 


308.9 


07.3 


69 


368.8 


09.4 


3o 


3o.o 


01.0 


9« 


89.9 


o3.i 


5o 


149.9 


o5.2 


10 


309.9 


07.3 


70 


369.8 


09.4 


3i 


3i.o 


01. 1 


9' 


90.9 


03.2 


i5i 


i5o.9 


o5.3 


211 


310.9 


07.4 


371 


370.8 


09.5 


3a 


3j.o 


01. 1 


9a 


91.9 


o3.2 


52 


i5i.9 


o5.3 


12 


311.9 


07.4 


72 


371.8 


09.5 


33 


33.0 


01. a 


93 


92.9 


o3.a 


53 


i5a.9 


o5.3 


i3 


313.9 


07.4 


73 


273.8 


09.5 


34 


34.0 


01. a 


94 


93.9 


o3.3 


54 


153.9 


o5.4 


i4 


3i3.9 


07.5 


74 


373.8 


09.6 


35 


35.0 


01. a 


95 


94.9 


o3.3 


55 


154.9 


o5.4 


i5 


314.9 


07.5 


75 


274.8 


09.6 


36 


36.0 


01.3 


96 


95.9 


o3.4 


56 


155.9 


o5.4 


16 


3i5.9 


07.5 


76 


375.8 


09.6 


3? 


ll"" 


01.3 


97 


96.9 


o3.4 


57 


.56.9 


o5.5 


17 


ii6.9 


07.6 


77 


376.8 


09.7 


38 


38. 


01.3 


98 


97.9 


o3.4 


58 


157.9 


o5.5 


18 


317.9 


07.6 


78 


277.8 


09.7 


39 


39.0 


01.4 


99 


98.9 


o3.5 


|9 


i58.9 


o5.5 


'9 


318.9 


07.6 


79 


378.8 


09.7 


4o 


4o.o 


01.4 


too 


99-9 


o3.5 


60 


159.9 


o5.6 


20 


319.9 


07.7 


80 


279.8 


09.8 


4i 


4i.o 


01.4 


lOl 


100.9 


o3.5 


161 


160.9 


o5.6 


231 


330.9 


07.7 


281 


380.8 


09.8 


42 


42.0 


01.5 


02 


101.9 


o3.6 


62 


161.9 


o5.7 


33 


331.9 


07.7 


^2 


281.8 


09.8 


43 


43.0 


01.5 


o3 


ioa.9 


o3.6 


63 


163.9 


o5.7 


33 


333.9 


07.8 


83 


282.8 


09.9 


44 


.44.0 


01.5 


04 


103.9 


o3.6 


64 


163.9 


o5.7 


24 


323.9 


07.8- 


84 


383.8 


09.9 


45 


45.0 


01.6 


o5 


104.9 


03.7 


65 


164.9 


o5.8 


35 


334.9 


07.9 


85 


384.8 


09.9 


46 


46.0 


01.6 


06' 


105.9 


o3.7 


66 


165.9 


o5.8 


36 


335.9 


07.9 


86 


385.8 


lO.O 


4? 


47.0 


01.6 


07 


106.9 


o3.7 


67 


166.9 


o5.8 


27 


336.9 


07.9 


87 


386.8! 


fO.O 


48 


48.0 01.7 1 


08 


107.9 


o3.8 


68 


167.9 


o5.9 


38 


337.9 


08.0 


88 


387.8 


lO.I 


49 


49.0 


01.7 


09 


108.9 


o3.8 


69 


168.9 


05.9 


29 


338.9 


08.0 


89 


388.8- 


10. 1 


5o 


5o.o 


01.7 


10 


109.9 


o3.8 


70 


169.9 


05.9 


3o 


339.9 


08.0 


90 


389.8 


to. I 


5i 


5i.o 


01.8 


III 


110.9 


03.9 


171 


170.9 


06.0 


33l 


230.9 


08.1 


291 


290.8 


10.2 j 


5a 


52. 


01.8 


12 


111.9 


03.9 


72 


171. 9 


06.0 


32 


231.9 


08.1 


92 


291.8 


10.3 


53 


53.0 


01.8 


i3 


iia.o 


03.9 


73 


172.9 


06.0 


33 


232.9 


08.1 


93 


393.8 


10.3 


54 


54.0 


01.9 


i4 ii3.9i 


04.0 


74 


173.9 


06.1 


34 


233.9 


08.2 


9f 


393.8 


10.3 


55 


55.0 


01.9 


i5 


114.9 


04.0 


75 


174.9 


06.1 


35 


234.9 


08.2 


95 


294.8 


10.3 


56 


56.0 


oa.o 


16 


115.9 


04.0 


76 


175.9 


06.1 


36 


235.9 


08.2 


96 


'?!•? 


10 3 


57 


57.0 


oa.o 


17 


11G.9 


04.1 


77 


176.9 


06.2 


37 


236.9 


08.3 


9Z 


396.8 


10.4 


58 


58.0 


03.0 


18 


117.9 


04.1 


78 


177.9 


06.2 


38 


237.9 


08.3 


98 


*?7'2 


10.4 


59 


59.0 


oa.i 


*9 


118. 9 


04.2 


79 


178.9 


06.2 


39 


238.9 


08.3 


99 


398.8 


10,4 


66 


60.0 


oa.i 


ao 


"9-9 


04. a 
Lai. 


86 


179-9 


06.3 


4o 


239.9 


08.4 


3oo 


399.8 


10.5 


Dist. 


Dep. 


Ut 


Dist. 


Dep. 


Dist. 


Dep. 


Lat. 


}y\9t. 


Dep. 


Lai. 


Dist. 


Dep. 


Lat. 


[For 88 Degrees. J 



« 


TABLE II. Cwit 




Difference of Latitude and Departure for 3 Degrees. 




Diet. 


JLat^ 


Dcp. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


D»t. 


Lat. 


Dtp. 




I 


OI.O 


00. 1 


61 


6Q.9 


03. a 


121 


iao.8 


06.3 


181 


180.8 


09.5 


241 


a4o.7 


11.6 




i 


02. 


00.1 


6a 


61.9 


o3.a 


aa 


iai.8 


06.4 


8a 


181.8 


09.5 


4a 


241.7 


ia.7 




3 


o3.o 


00. a 


63 


62.9 


o3.3 


a3 


iaa.8 


06.4 


83 


182.7 


09.6 


43 


t42.7 


ia.7 




4 


o4.o 


00 a 


64 


63.9 


o3.3 


a4 


123.8 


06.5 


84 


183.7 


09.6 


44 


243.7 


12.8 




5 


o5.o 


00.3 


65 


64.9 


o3.4 


a5 


124.8 


06,5 


85 


184.7 


09.7 


45 


244.7 


ia.8 




6 


o6.o 


00.3 


66 


65.9 


o3.5 


a6 


125.8 


06.6 


86 


185.7 


09.7 


46 


245.7 


13.9 




I 


07.0 


00.4 


67 


66.9 


o3.5 


27 


126.8 


06.6 


87 


186.7 


09 8 


47 


246.7 


13.9 




08.0 


00.4 


68 


67.9 


o3.6 


a8 


127.8 


06.7 


88 


;ls:? 


09.8 


48 


247.7 


i3.o 




9 


09.0 


00.5 


69 


68.9 


o3.6 


a9 


128.8 


06.8 


89 


09.9 


49 


248.7 


i3.o 




lO 


10. 


00.5 


70 


69.9 


o3.7 


36 


129.8 


06.8 


90 


189.7 


09.9 


5o 


249.7 


i3.i 




11 


II. 


00.6 


71 


70.9 


03.7 


i3i 


i3o.8 


06.9 


191 


190.7 


10.0 


a5i 


25o.7 


ill 




12 


12.0 


00.6 


7a 


71.9 


o3.8 


3a 


i3i.8 


06.9 


9a 


191.7 


10.0 


5a 


25i.7 


l3.3 




i3 


i3.o 


00.7 


73 


72.9 


o3.8 


33 


i32.8 


07.0 


93 


192.7 


10.1 


53 


252.7 


l3.3 




14 


i4.o 


00.7 


74 


73.9 


03.9 


34 


133.8 


07.0 


94 


193.7 


10.2 


54 


a53.7 


i3.3 




i5 


i5.o 


00.8 


75 


74.9 


03.9 


35 


134.8 


07.1 


^ 


194.7 


10. a 


55 


a54.7 


i3.3 




i6 


16.0 


00.8 


76 


75.9 


04.0 


36 


135.8 


07.1 


96 


195.7 


10.3 


56 


a55.6 


i3.4 




17 


17.0 


00.9 


77 


76.9 


04.0 


37 


136.8 


07. a 


97 


196.7 


10.3 


57 


a56.6 


i3.5 




i8 


18.0 


00.9 


78 


77.9 


04. 1 


38 


137.8 


07. a 


98 


i97«7 


10.4 


58 


'?z-! 


i3.5 




»9 


19.0 


OI.O 


79 


78.9 


04.1 


39 


138.8 


07.3 


99 


198.7 


10.4 


59 


a58.6 


i3.6 




20 


20.0 


OI.O 


80 


79-9 


04. a 


46 


139.8 


07.3 


aoo 


'99-7 


10.5 


60 


a59.6 


i3.6 




ai 


21.0 


01. 1 


81 


80.9 


04.2 


i4i 


i4o.8 


07.4 


aoi 


200.7 


10.5 


a6i 


a6o.6 


i3.7 




22 


22.0 


01. a 


82 


81.9 


04.3 


4a 


i4i.8 


07.4 


oa 


201.7 


10.6 


62 


a6i.6 


^3.7 




a3 


23.0 


01. a 


83 


82.9 


04.3 


43 


i4a.8 


07.5 


o3 


202.7 


10.6 


63 


a6a.6 


i3.8 




24 


24.0 


01.3 


84 


83.9 


04.4 


44 


143.8 


07.5 


04 


2o3.7 


10.7 


64 


a63.6 


i3.8 




25 


25.0 


01.3 


85 


84.9 


04.4 


45 


144.8 


07.6 


o5 


ao4.7 


10.7 
10.8 


65 


a64.6 


i3.9 




a6 


26.0 


01.4 


86 


85.9 


04.5 


46 


145.8 


07.6 


06 


ao5.7 


66 


a65.6 


13.9 




27 


27.0 


01.4 


87 


86.9 


04.6 


47 


146.8 


07.7 


07 


ao6.7 


10.8 


67 


a66.6 


14.0 




a8 


28.0 


01.5 


88 


?Z'9 


04.6 


48 


147.8 


07.7 


08 


207.7 


10.9 


68 


a67.6 


14.0 




29 


29.0 


01.5 


89 


88.9 


04.7 


49 


148.8 


07.8 


09 


208.7 


10.9 


69 


268.6 


14.1 




3o 


3o.o 


01.6 


90 
91 


89.9 


04.7 


5o 


149.8 


07.9 


10 


209.7 


II.O 


70 


369.6 


14.1 




3i 


3i.o 


01.6 


90.9 


04.8 


i5i 


i5o.8 


07.9 


ail 


210.7 


11.0 


271 


370.6 


14.2 




32 


32.0 


01.7 


92 


91.9 


04.8 


5a 


i5i.8 


08.0 


la 


211.7 


11. 1 


7J 


371.6 


14.2 




33 


33.0 


01.7 


93 


92.9 


04.9 


53 


152.8 


08.0 


i3 


212.7 


11. 1 


73 


272.6 


i4.3 




34 


34.0 


01.8 


94 


93.9 


04.9 


54 


153.8 


08.1 


i4 


213.7 


11.2 


74 


273.6 


14.3 




35 


35.0 


01.8 


95 


94.9 


o5.o 


55 


154.8 


08.1 


i5 


ai4.7 


II.3 


75 


374.6 


14.4 




36 


36.0 


01.9 


96 


95.9 


o5.o 


56 


155.8 


o8.a 


16 


ai5.7 


II.3 


76 


375.6 


i4.4 




3? 


36.9 


01.9 


97 


96.9 


o5.i 


57 


156.8 


08. a 


17 


ai6.7 


11.4 


u 


376.6 14.5 




38 




oa.o 


98 


97.9 


o5.i 


58 


157.8 


08.3 


18 


217.1 


11.4 


78 


277.6 14.5 




39 


38.9 


oa.o 


99 


98.9 


o5.a 


59 


158.8 


08.3 


^9 


ai8.7 


11.5 


29 


378.6 


14.6 




4o 


39.9 


oa.i 


100 


99-9 


o5.a 


66 


159.8 


08.4 


ao 


219.7 


11.5 


80 


379.6 


14.7 




4i 


40.9 


oa.i 


lOI 


100.9 


05.3 


161 


160.8 


08,4 


321 


a20.7 


11.6 


281 


380.6 


14.7 
14.8 




4a 


41.9 


oa.9 


02 


101.9 


o5.3 


6a 


161. 8 


08.5 


a2 


221.7 


11.6 


82 


281.6 




43 


4a. 9 


oa.3 


o3 


102.9 


o5.4 


63 


162.8 


08.5 


23 


222.7 


11.7 


83 


282.6 


14.8 




44 


43.9 


oa.3 


04 


103.9 


o5.4 


64 


i63.8 


08.6 


a4 


223.7 


11.7 


84 


283.6 


14.9 




45 


44.9 


oa.4 


o5 


104.9 


o5.5 


65 


164.8 


08.6 


25 


224.7 


11.8 


85 


284.6 


14.9 




46 


45.9 


oa.4 


06 


105.9 


o5.5 


66 


i65.8 


08.7 


26 


225.7 


11.8 


86 


285.6 


i5.o 




41 


46.9 


02.. 5 


07 


106.9 


o5.6 


67 


166.8 


08.7 


27 


226.7 


11.9 


87 


286.6 


i5.o 




48 


47.9 


oa.5 


08 


107.9 
108.9 
109.8 


o5.7 


68 


167.8 


08.8 


28 


227.7 


II. 9 


88 


287.6 


i5.i 




^9 


48.9 


oa.6 


09 


o5.7 


69 


168.8 


08.8 


29 228.7 


12.0 


89 


288.6 


i5.i 




56 


49.9 


02.6 


10 


o5.8 


70 


169.8 


08.9 


36 


229.7 


12.0 


90 


289.6 


|5.3 




5i 


50.9 


oa.7 


HI 


no. 8 


o5.8 


171 


170.8 


08.9 


23l 


230.7 


12.1 


291 


290.6 


l5.3 




5a 


51.9 


oa.7 


12 


III. 8 


05.9 


72 


171. 8 


09.0 


32 


23i.7 


12.1 


92 


291.6 


i5.3 




53 


5a. 9 


oa.8 


i3 


iia.8 


05.9 


73 


I7a.8 


09.1 


33 


232.7 


12. a 


93 


292.6 


i5.3 




54 


53.9 


oa.8 


i4 


ii3.8 


06.0 


74 


173.8 


09.1 


34 


233.7 


12.2 


94 


293.6 


i5.4 




55 


54.9 


oa.9 


i5 


114.8 


06.0 


75 


174.8 


09, a 


35 


234.7 


12.3 


95 


294.6 


i5.4 




56 


55.9 


oa.9 


16 


ii5.8 


06.1 


76 


175.8 


09. a 


36 


235.7 


ia.4 


96 


295.6 


i5.5 




57 


56.9 


o3.o 


17 


116.8 


06.1 


77 


176.8 


09.3 


37 


236.7 


ia.4 


97 


296.6 


i5.5 




58 


S:? 


o3.o 


18 


117.8 
118.8 


o6.a 


7« 


177.8 


09.3 


38 


237.7 


ia.5 


98 


'^% 


i5.6 




59 


o3.i 


»9 


o6.a 


22 


178.8 


09.4 


39 


238.7 


ia.5 


99 


i5.6 




6o 


59.9 


o3.t 


^0 119.8 


^3 


179.8 


o5.4 


46 


239.7 


ia.6 


3oo 


299.6 


i5.7 




Dist. 


Dcp. 1 Lat 


Dist Dep. 


!.atr 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lai. 




[For 87 Dei^rees. j 



Paiia>] TABLE II. 

DilTerence of Latitude and Departure for 4 Degrees. 


out. 


Ut 


Dep. 


Disl. 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Diit 


Lat 


Dep. 

12.6 
12.7 
12.8 
12.8 
12.9 
i3.o 
i3.o 
i3.i 

l3.2 

§3.3 


Dist 


Lat 


Dep. 


I 

2 

3 
4 
5 
6 

I 

9 

lO 


Ol.O 
02.0 

o3.o 
o4.o 
o5.o 
o6.o 
07.0 
08.0 
09.0 
10. 


00. 1 
00. 1 
00.2 
00.3 
00.3 
00.4 
00.5 
00.6 
00.6 
00.7 


61 
62 
63 
64 
65 
66 

67 
68 

69 
70 


60.9 
61.8 
62.8 
63.8 
64.8 
65.8 
66.8 
67.8 
68.8 
69.8 


04.3 
04.3 
04.4 
04.5 
o4.5 
o4.6 
04.7 
04.7 
04.8 

04.9 


121 
22 

23 

24 

25 

96 

11 
II 


120.7 
121.7 
122.7 
123.7 
ia4.7 
125.7 
126.7 
127.7 
128.7 
129.7 


08.4 
08.5 
08.6 
08.6 
08.7 
08.8 
08.9 
08.9 
09.0 
09.1 
09.1 
09.2 
09.3 
09.3 
09.4 
09.5 
09.6 
09.6 
09.7 
09.8 


181 
82 
83 
84 
85 
86 

u 

89 

90 


180.6 
181 .6 
182.6 
i83.6 
184.5 
i85.5 
186.5 
187.5 
188.5 
,89.5 


341 

42 

43 
44 
45 
4^ 
4i 
48 

t 


240.4 
241.4 
^2.4 
243.4 
244.4 
245.4 
246.4 
247.4 
248.4 
249.4 


16.8 
16.9 
17.0 
17.0 
17.1 
17.9 

'7-? 
17.3 

17.4 

17.4 


11 

12 

i3 
i4 
i5 
i6 

17 
i8 

«9 

20 


II.O 

12.0 
i3.o 

li.O 

i5.o 
16.0 
17.0 
18.0 
19.0 
20.0 


00.8 
00.8 
00.9 
01.0 

01 .0 

01. 1 
01.2 
01.3 
01.3 
01.4 


71 

?3 
74 
75 
76 

7'? 


70.8 

.72.8 
.73.8 
74.8 
75.8 
76.8 

79.8 


o5.o 
o5.o 
o5.i 

05.2 
05.2 

o5.3 
o5.4 
o5.4 
o5.5 
o5.6 


i3i 

32 

33 
34 
35 
36 

u 


i3o.7 
.31.7 
i32.7 
133.7 
134.7 
i35.7 
i36.7 
137.7 
i38.7 
139.7 


191 

9J 

99 

200 


190.5 
191.5 
192.5 
193.5 
194.5 
195.5 
.96.5 

198.5 
199.5 


i3.3 
.13.4 
i3.5 
i3.5 
i3.6 
i3.7 
i3.7 
i3.8 
13.9 
i4.o 


25l 
52 

53 
54 
55 
56 

% 


250.4 
351.4 

252.4 

253.4 
254.4 
255.4 
256.4 

258!4 
259.4 


17.5 
17.6 
17.6 

17.9 

Is':! 

18. 1 
18,1 


21 
22 
23 
24 
25 
26 

a? 

28 


20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 
28.9 
29.9 


o,.5 
01.5 
01.6 
01.7 
01.7 
01.8 
01.9 
02.0 
02.0 
02.1 


81 
82 

83 
84 
85 
86 

87 
88 
89 
9« 


80.8 
81.8 
82.8 

83.8 
84.8 
85.8 
86.8 

821 
00.0 

89.8 


o5.7 
o5.7 
o5.8 
05.9 
05.9 
06.0 
06.1 
«)6.i 
06.2 
06.3 


i4i 
42 
43 
44 
45 
46 

s 
s 


140.7 
141.7 
142.7 
143.6 
144.6 
145.6 
146.6 
147.6 
148.6 

149.6 


09.8 
09.9 
10.0 
10.0 
10.1 
10.2 
10.3 
10.3 
10.4 
10.5 


aoi 
02 
o3 
o4 
o5 
06 

09 
10 


200.5 

201.5 

202.5 

203.5 
204.5 
205.5 
206.5 
207.5 
208.5 
209.5 


14.0 
i4.i 
14.2 
14.2 
14.3 
14.4 
14.4 
14.5 
i4.6 
14.6 


261 
62 
63 
64 
65 
66 
67 
68 

69 

70 


260.4 
261.4 
262.4 
263.4 
264.4 
265.4 
266.3 
267.3 
268.3 
269.3 


18.2 
18.3 

18. ^3 
18.4 
18.5 
18.6 
18.6 
18.7 
18.8 
18.8 


3i 

32 

33 
34 
35 
36 

u 

IS 


30.9 
31.9 
32.9 
33.9 

34.9 
35.9 
36.9 

37.9 
38.9 
39.9 


02.2 
02.2 
02.3 
02.4 
02.4 
02.5 
02.6 
02.7 
02.7 
02.8 


9« 

92 

98 

99 

100 


90.8 
91.8 
92.8 
93.8 
94.8 
95.8 
96.8 

P.1 
99.8 


06.3 
06.4 
06.5 
06.6 
06.6 
06.7 
06.8 
06.8 
06.9 
07.0 


i5i 

52 

53 
54 
55 
56 
57 
58 


i5o.6 
i5i.6 
152.6 
153.6 
i54.6 
i55.6 
156.6 
157.6 
158.6 
159.6 


10.5 
10.6 
10.7 
10.7 
10.8 
10.9 
11.0 
11.0 
11. 1 
11.2 


211 
12 
i3 
i4 
i5 
16 

\l 

«9 

10 


210.5 

311.5 
212.5 

213.5 
214.5 
2i5.5 
216.5 
217.5 
218.5 
219.5 


14.7 
i4.8 

14.9 
14.9 
i5.o 
i5.i 
i5.i 

l5.9 

i5.3 
i5.3 


271 

i 


270.3 
271.3 
272.3 
273.3 
274.3 
275.3 
276.^ 

279.3 


18.9 
19.0 
19.0 
I9.I 
19.2 
,9.3 
19.3 
.9.4 
19.5 

1^.5 


4i 

42 

43 
44 
45 
46 
47 
48 

5i 

52 

53 
54 
55 
56 

1 


40.9 
41.9 
42.9 
43.9 
44.9 
45.9 
46.9 
47.9 
48.9 

49.9 


02.9 
02.9 
o3.o 
o3.i 
o3.i 

03.2 

o3.3 
o3.3 
o3.4 
o3.5 


101 
02 
o3 
04 
o5 
06 

09 
10 


100.8 
101.8 
102,7 
103.7 

104.7 
105.7 
106.7 
107.7 
108.7 
109.7 


07.0 
07.1 
07.2 
07.3 
07.3 
07.4 
07.5 
07.5 
07.6 
07.7 


161 
62 
63 
64 
65 
66 
67 
68 

69 

70 


160.6 
161 .6 
162.6 
163.6 
164.6 
i65.6 
166.6 
167.6 
168.6 
169.6 


11.2 
11.3 
11.4 
11.4 
11.5 
11.6 
11.6 

11.9 


221 
22 

23 

24 

95 

26 

1? 


220.5 
221.5 
222.5 

223.5 

224.5 

225.4 

226.4 
227.4 
228.4 
229.4 


i5.4 
i5.5 
i5.6 
i5.6 
i5.7 
i5.8 
i5.8 
15.9 
16.0 
16.0 


281 
82 
83 
84 
85 
86 

87 
88 

89 
90 


280.3 
281.3 
282.3 

283.3 
284.3 
285.3 
286.3 
287.3 
288.3 
2893 


19.6 
19.7 
19.7 
19.8 
19.9 
20.0 
20.0 

20. 1 
20.2 
20.2 


50.9 
51.9 
52.9 
53.9 
54.9 
55.9 
56.9 
57.9 

59.9 


o3.6 
o3.6 
o3.7 
o3.8 
o3.8 
03.9 
o4.o 
o4.o 
04.1 
04.2 


III 
12 
i3 
i4 
i5 
16 

»7 
18 

«9 
20 


110.7 
III.7 
iia.7 
113.7 
114.7 
115.7 
116.7 
117.7 
118.7 
1 19.7 


07.7 
07.8 

07.9 
08.0 
08.0 
08.1 
08.3 
08.2 
08.3 
08.4 


171 

76 


170.6 
171.6 
172.6 
173.6 
174.6 
175.6 
176.6 
177.6 
178.6 
179.6 


11.9 
12.0 
12.1 
12.1 
12.2 
12. J 
12.3 
12.4 
12.5 
12.6 


23 1 
32 

33 
34 
35 
36 

37 
38 

5? 


230.4 
231.4 

232.4 

233.4 
234.4 
235.4 
236.4 
237.4 
238.4 
239.4 


16.1 
16.2 
16.3 
16.3 
16.4 
16.5 
16.5 
16.6 
16.7 
.6.7 


291 
92 

% 
t 

98 

,99 
3oo 


290.3 
291.3 
292.3 
293.3 
294.3 
295.3 
2$6.3 

'^\ 

2^.3 


20.:* 

J0.4 
20.4 
20.5 

20.6 

20.6 

20.7 
20.8 
20.9 
20.9 


'>i»i. 


Dep. 


LaU 


Dist. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist. Dep. 


Lat. 


[For 86 Degrees. | 



TABLE II. rp«i»« 
DifTerence of Latitude and Departure for 5 Degrees, 


Dist. 


Lau 


Dcp. 


Dist. 


Lat. 


Dcp. 


Disl. 


Lat. 


IVp. 


Dist 


Lat 


Dep. 


Dist. 


Lau 


Dcp. 


I 

2 

3 

4 

, 5 

6 

I 

9 

lO 


01.0 
02.0 
o3.o 
o4.o 
o5.o 
06.0 
07.0 
08.0 
09.0 
10. 


00.1 
00. a 
00.3 
00.3 
00.4 
00.5 
00.6 
00.7 
00.8 
00.9 


61 
62 
63 
64 
65 
66 

67 
68 
69 
70 


60.8 
6i.8 
62.8 
63.8 
64.8 
65.7 
66.7 
67.7 
68.7 
69.7 


<)5.3 
o5.4 
o5.5 
o5.6 
o5.7 
o5.8 
o5.8 
05.9 
06.0 
06.1 


121 
22 

23 

24 

25 

26 

27 

28 

3o 


120.5 
121. 5 

122.5 

123.5 
124.5 
125.5 
126.5 
127.5 
ia8.5 
129.5 


10.5 
10.6 
10.7 
10.8 
10.9 
tt.o 
II. 1 
II. a 
II. a 
11.3 


181 
8a 
83 
84 
85 
86 

87 
88 
89 
9« 


180.3 
181. 3 
i8a.3 
183.3 
184.3 
185.3 
186.3 
187.3 
188.3 
189.3 


i5.f 
.5.9 
15.9 
16.0 
16.1 
16.2 
16.3 
16.4 
16.5 
16.6 


a4i 
42 
43 
44 
45 
46 

ii 


240.1 
241.1 
242.1 
243.1 
a44.i 
245.1 
246.1 

247.1 
248.1 
249.0 


21.0 
21.1 
at. 2 
21.3 
21.4 
21.4 
21.5 
21.6 

21.7 

21.8 


XI 
12 

i3 
i4 
i5 
i6 

]l 
19 

20 


11.0 
12.0 
i3.o 
13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 


01 .0 

01 .0 

01. 1 
01.2 
01.3 
01.4 
01.5 
01.6 
01.7 
01.7 


71 

76 
2? 


70.7 
71.7 
72.7 
73.7 
74.7 
75.7 
76.7 
71.7 
78.7 
79-7 


06.2 
06.3 
06.4 
06.4 
06.5 
06.6 
06.7 
06.8 

06.9 
07.0 


i3i 

32 

33 
34 
35 
36 

37 
38 

2 


i3o.5 
i3i.5 
132.5 
133.5 
i34.5 
135.5 
136.5 
137.5 
i38.5 
139.5 


ii.4 
II. 5 
11.6 
II. 7 
11.8 
11.9 
11.9 
12.0 
12. 1 
12.2 


191 
9a 

$ 

98 

99 
aoci 


190.3 
191.3 
19a. 3 
193.3 
194.3 
195.3 
196.3 
197.2 
198.2 
199.2 


16.6 
16.7 
16.8 
16.9 
17.0 
17.1 
17.2 
17.3 
17.3 
17.4 


25l 
52 

53 
54 
55 
56 
57 
58 

60 


a5o.o 
a5!.o 
a52.o 
253.0 
254.0 
255.0 
256.0 
257.0 
258. 
259.0 


21.9 
29.0 

29.1 
92.1 
22.3 
22.3 
22.4 
22.5 
22.6 
22.7 


21 
22 
23 
24 
25 
26 

27 

28 

29 

3o 


20.9 
21.9 
22.9 
23.9 
24.9 
25.9 
26.9 
27.9 
28.9 
29.9 


01.8 
01.9 
02.0 
02.1 
02. a 
oa.3 
oa.4 
oa.4 
02.5 
oa.6 


81 
82 
83 
84 
85 
86 

87 
88 
89 
90 


80.7 
81.7 
82.7 
83.7 
84.7 
85.7 
86.7 

89.7 


07.1 
07.1 
07.2 
07.3 
07.4 
07.5 
07.6 
07.7 
07.8 
07.8 


i4i 
42 
43 
44 
45 
46 
47 
48 

P 
5i) 


i4o.5 
141.5 
142.5 
143.5 
144.4 
145.4 
146.4 
147.4 
148.4 
149.4 


12.3 
12..I 
12.5 
12.6 

12.6 

12.7 
12.8 
ia.9 
i3.o 
13. 1 


aoi 
oa 
o3 
04 
o5 
06 

09 

10 

an 
la 
i3 
i4 
i5 
16 

\l 

»9 
ao 


200.2 
201.2 
202.2 

2o3.2 
204.2 
2o5.2 

ao6.2 
207.2 
ao8.a 
ao9.j 


17.5 
17.6 

18.0 
18.1 

18. a 
18.3 


261 
62 
63 
64 
65 
66 

69 
70 


260.0 
261.0 
262.0 
263. 
264. 
265. 
266.0 
267.0 
268.0 
269.0 


22.7 
22.8 
22.9 
23. 
23.1 
23.2 

23.3 
23.4 
23.4 
23.5 


3i 

32 

33 
34 
35 
36 

1 


30.9 
31.9 
32.9 
33.9 

34.9 
35.9 
36.9 

37.9 
38.0 

39.6 


02.7 
02.8 
02.9 
o3.o 
o3.i 
o3.i 
o3.2 
o3.3 
o3.4 
o3.5 


9» 
92 

98 

99 
100 


90.7 
91.6 
92.6 
93.6 

96.6 

99.6 


07.9 
08.0 
08.1 
08.2 
x)8.3 
08.4 
08.5 
08.5 
08.6 
08.7 


i5i 

52 

53 
54 
55 
56 

U 


i5o.4 
i5i.4 
152.4 
153.4 
154.4 
i55.4 
i56.4 
157.4 
1 58. 4 
159.4 


i3.a 
i3.a 
i3.3 
i3.4 
i3.5 
i3.6 
i3.7 
i3.8 
13.9 
13.9 


aio.a 
an. a 
aia.a 
ai3.a 
ai4.a 
ai5.a 
ai6.a 
ai7.a 
ai8.a 
319. a 


.8.4 
18.5 
18.6 
18.7 

\ll 
.8.9 
19.0 
19.1 
19.2 


7» 
73 

?2 
22 


270.0 
271.0 
272.0 
273.0 
274.0 
274.9 
275.9 
276.9 

277.9 
278.9 


23.6 
23.7 
23.8 
23.9 
24.0 

24.1 

a4.i 
24. a 
a4.3 
a4.4 


4i 
42 
43 
44 
45 
46 
47 
48 


40.8 
41.8 
42.8 
43.8 
44.8 
45.8 
46.8 
47.8 
48.8 
49.8 


o3.6 
o3.7 
o3.7 
o3.8 
03.9 
04.0 
04. 1 
04.2 
04.3 
04.4 


101 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


100.6 

101 .6 
102.6 
103.6 
104.6 
io5.6 
106.6 
107.6 
108.6 
109.6 


08.8 
08.9 
09.0 
09.1 
09.2 
09.2 
09.3 
09.4 
09.5 
09.6 


161 
62 
63 
64 
65 
66 

67 
68 
69 
70 


160.4 
161.4 
162.4 
i63.4 
164.4 
i65.4 
166.4 
167.4 
if>8.4 
169.4 


14.0 
,14.1 
i4.a 
i4.3 
i4.4 
i4.5 
i4.6 
i4.6 

14.7 
i4.8 


aai 
aa 
a3 
a4 
a5 
a6 
27 
a8 
a9 
3o 


aao.a 
aai.a 
aaa.a 
a23.i 
a24.i 
aa5.i 
aa6.i 
a27.i 
328.1 
229.1 


.9.3 
19.3 
19.4 
19.5 
19.6 

19.8 
19.9 
20.0 
20.0 


281 
82 
83 
84 
85 
86 

87 
88 
89 
9« 


279.9 
280.9 
281.9 
282.0 
283.9 
284.9 
285.9 
286.9 


a4.5 
a4.6 

24.7 
a4.8 
24.8 
24.9 
25.0 

25.1 
25.2 

25.3 

25.4 
25.4 
25.5 
25.6 
25.7 
25.8 
25.9 
26.0 
26.1 
26.1 


I; 

53 
54 
55 

56 
57 
58 


5o.8 
5i.8 
5a. 8 
53.8 
54.8 
55.8 
56.8 
57.8 
58.8 
59.8 


04.4 
04.5 
04.6 

04.7 
o4.8 
04.9 
o5.o 
o5.i 
o5.i 
o5.2 


111 
12 

i3 
i4 
i5 
16 

\l 

>9 
20 


ifo.6 
m.6 

tI2.6 

ii3.6 
II4.6 
ii5.6 
116.6 
117.6 
118.5 
119.5 


(^.7 
09.8 
09.8 
09.9 
10.0 
10.1 
10.2 
10.3 
10.4 
10.5 


171 
72 
73 

76 
77 
78 

22 


170.3 
171. 3 
172.3 
173.3 
174.3 
175.3 
176.3 
177.3 
178.3 
179.3 


14.9 
i5.o 
i5.i 
i5.a 
i5.3 
i5.3 
i5.4 
i5.5 
i5.6 
i5.7 


a3i 
3a 
33 
34 
35 
36 

u 


23o.i 

23l.l 
232.1 

233.1 
234.1 
235.1 
236.1 
237.1 
238. 1 
239.1 


20.1 
20.2 
20.3 
20.4 
20.5 
20.6 
20.7 
20.7 
20 8 
20.9 


291 

9? 
93 

98 

,99 

3oo 


289.9 
290.9 
291.9 
292.9 
29J.9 
294.9 
295.9 
296.9 

297-9 
298.9 


]>Mt. 


Dcp. 


Lai. 


Risl. 


Dep. 


Lai. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 85 De^M, 



|rHafl9] 


TABLE IL 1 


Difference of Latitude and Departure for 6 Degrees. 


Disi. 


Lat. 


Dep. 


Ditt. 


Lat 


I>ep. 


Dist' 


Lat 


Dcp. 


Dist 


Lat 


Dcp. 


DUt 


Lat 


Dep. 


I 


01 .o 


00. 1 


61 


60.7 


06.4 


121 


iao.3 


12.6 


181 


»8o.o 


18.9 


241 


239.7 


^5T 


3 


oa.o 


00. a 


6a 


61.7 


06.5 


22 


121.3 


12.8 


82 


181.0 


19.0 


42 


240.7 


25.3 


3 


o3.o 


00.3 


63 


61.7 


06.6 


23 


122.3 


12.9 


83 


182.0 


19.1 


43 


241.7 


25.4 


4 


o4.o 


00.4 


64 


63,6 


06.7 


24 


123.3 


i3.6 


84 


i83.o 


19.2 


44 


242.7 


25.:i 


5 


o5.o 


00.5 


65 


64.6 


06.8 


a5 


124.3 


i3.i 


85 


184.0 


19.3 


45 


243.7 


^5.6 


6 


o6.o 


00.6 


66 


65.6 


06.9 


26 


125.3 


l3.2 


86 


i85.o 


19.4 


46 


244.7 


25.7 


I 


07.0 


00.7 
00.8 


67 


66.6 


07.0 


27 


126.3 


i3.3 


87 


186.0 


19.5 


47 


245.6 


25.8 


o8.e 


68 


67.6 


07.1 


28 


127.3 


i3.4 


88 


187.0 


19.7 


48 


246.6 


25.9 


9 


09.0 


00.9 


69 


68.6 


07.2 


29 


ia8.3 


i3.5 


89 


188.0 


19.8 


49 


247.6 


26.0 


lO 


09.9 


01.0 


70 


69.6 


07.3 


36 


129.3 


i3.6 


90 


189.0 


19.9 


56 


248.6 


26.1 


II 


10.9 


01. 1 


71 


70.6 


07.4 


i3i 


i3o.3 


i3.7 


191 


190.0 


ao.o 


25l 


249.6 


26.2 


la 


11.9 


01.3 


72 


71.6 


07.5 


32 


i3i.3 


i3.8 


92 


190.9 


20.1 


52 


a5o.6 


26.3 


i3 


ia.9 


01.4 


73 


72.6 


07.6 


33 


i32.3 


13.9 


93 


191 .9 


20.2 


53 


251.6 


26.4 


i4 


13.9 


CI. 5 


74 


73.6 


07.7 


34 


133.3 


14.0 


94 


192.9 


20.3 


54 


252.6 


26.6 


i5 


14.9 


01.6 


75 


74.6 


07.8 


35 


134.3 


14.1 


95 


193.9 


26.4 


55 


253.6 


26.7 


i6 


15.9 


01.7 
01.8 


76 


75.6 


07.9 


36 


135.3 


14.2 


96 


194.9 


20.5 


56 


254.6 


26.8 


17 


16.9 


77 


76.6 


08.0 


37 


136.2 


14.3 


97 


195.9 


20.6 


57 


255.6 


26.9 


i8 


17.9 
18.9 


01.9 


78 


77.6 


o8.a 


38 


137.2 


14.4 


98 


196.9 


20.7 


58 


256.6 


27.0 


»9 


oa.o 


29 


78.6 


08.3 


39 


i38.2 


14.5 


99 


>97.9 


20.8 


59 


257.6 


27.1 


ao 


19.9 


oa.i 


80 


79.6 


08.4 


40 


139.2 


14.6 


200 


198.9 


20.9 


60 


258.6 


27.2 


ai 


ao.9 


oa.a 


81 


80.6 


08.5 


i4i 


i4o.a 


14.7 


201 


»99-9 


21.0 


261 


259.6 


27.3 


aa 


ai.9 


oa.3 


8a 


81.6 


08.6 


42 


i4i.2 


i4.8 


02 


200.9 


21. 1 


6a 


260.6 


27.4 


»3 


aa.9 


oa.4 


83 


8a.5 


08.7 


43 


142.2 


14.9 


o3 


201.9 


21.2 


63 


261.6 


27.5 


M 


a3.9 


oa.5 


84 


8a.5 


08.8 


44 


143.2 


i5.T 


04 


202.9 


21.3 


64 


262.6 


27.6 


a5 


24.9 


oa.6 


85 


84.5 


08.9 


45 


144.2 


l5.2 


o5 


203.9 


21.4 


65 


263.5 


27.7 


f6 


a5.9 


oa.7 


86 


85.5 


09.0 


46 


145.2 


i5.3 


06 


204.9 


21.5 


66 


264.5 


27.8 


3 


a6.o 

Hi 


0^.8 


87 


86.5 


09.1 


47 


146.2 


i5.4 


07 


205.9 


21.6 


67 


265.5 


27.9 


oa.9 


88 


87.5 


09. a 


48 


i47.2 


i5.5 


08 


206.9 


21.7 


66 


266.5 


28.0 


;9 


o3.o 


89 


88.5 


09.3 


49 


148.2 


i5.6 


09 


207.9 
208.8 


2!. 8 


69 


267.5 


28.1 


3o 


a9.8 


o3.i 


90 


89.5 


09.4 


5b 


149.2 


i5.7 


10 


22.0 


70^ 


268.5 


28.2 


3i 


3o.8 


o3.a 


9» 


90.5 


09.5 


i5i 


i5o.2 


i5.8 


an 


209.8 


22.1 


a7i 


269.5 


28.3 


ia 


3i.8 


o3.3 


9a 


91.5 


09.6 


52 


l5l.2 


15.9 


la 


210.8 


22.2 


72 


270.5 


28.4 


33 


3a. 8 


o3.4 


93 


92.5 


09.7 


53 


152.2 


16.0 


i3 


211.8 


22.3 


73 


271.5 


28.5 


34 


33.8 


o3.6 


94 


93.5 


09.8 


54 


f53.2 


16. 1 


i4 


212.8 


22.4 


74 


272.5 


28.6 


35 


34.8 


03.7 
o3.8 


95 


94.5 


09.9 


55 


154.2 


16.2 


i5 


ai3.8 


22.5 


75 


273.5 


28.7 


36 


35.8 


96 


95.5 


10.0 


56 


I55.I 


16.3 


16 


ai4.8 


22.6 


76 


274.5 


28.8 


?7 


36.8 


03.9 


97 


96.5 


10. 1 


57 


I56.I 


16.4 


17 


215.8 


22.7 


77 


275.5 


29.0 


38 


il'^ 


o4.o 


98 


97.5 


10. a 


58 


157.1 


16.5 


18 


216.8 


22.8 


78 


276.5 


29.1 


39 


38.8 


04.1 


99 


98.5 


10.3 


59 


I58.I 


16.6 


19 


217.8 


2a.9 


g 


277.5 


29.2 


4o 


39.8 


04. a 


100 


99.5 


10.5 


S 


159. 1 


16.7 


ao 


218.8 


23.0 

23.1 


278.5 


2$.3 


4i 


40.8 


04.3 


lOI 


100.4 


10.6 


161 


160. 1 


16.8 


aai 


219.8 


a8i 


279-5 


29.4 


42 


41.8 


04.4 


oa 


101 .4 


10.7 


62 


161. 1 


16.9 


22 


220.8 


23.2 


62 


a86.5 


29.5 


43 


4a .8 


04.5 


o3 


ioa.4 


10.8 


63 


162. 1 


17.0 


23 


221.8 


23.3 


83 


281.4 


29.6 


44 


43.8 


04.6 


o4 


io3.4 


10.9 


64 


i63.i 


17.1 


24 


222.8 


23.4 


84 


282.4 


29.7 


45 


44.8 


04.7 


o5 


io4.4 


1 1.0 


65 


164.1 


17.2 


25 


223.8 


23.5 


85 


283.4 


29.8 


46 


45.7 


o4.8 


06 


io5.4 


II. I 


66 


165.1 


17.4 


26 


224.8 


23.6 


86 


a84.4 


29.9 


47 


46.7 


04.9 


07 


106.4 


M.a 


67 


166.1 


17.5 


27 


225.8 


23.7 


87 


285.4 


36. 


48 


47.7 


o5.o 


08 


107.4 


II.3 


68 


167.1 


17.6 


28 


226.8 


23.8 


88 


286.4 


3o.i 


49 


48.7 


o5.i 


09 


108.4 


11.4 


69 


168. 1 


17.7 


29 


227.7 


23.9 


89 


287.4 


36.2 


5o 


49.7 


o5.a 


10 


109.4 


1 1. 5 


70 


169.1 


17-8 


3o 


228.7 


24.0 


. 9° 


288.4 


3o.3 


5i 


5o.7 


o5.3 


III 


110.4 


11.6 


171 


170. 1 


17.9 


23 1 


229.7 


24.1 


391 


289.4 


3o.4 


52 


5i.7 


o5.4 


la 


111.4 


II. 7 


72 


171. 1 


18.6 


3a 


230.7 


24.3 


9a 


290.4 


3o.5 


53 


52.7 


o5.5 


i3 


iia.4 


11.8 


73 


172. 1 


18.1 


33 


231.7 


24.4 


93 


291.4 


3o.6 


54 


53.7 


o5.6 


i4 


II3.4 


11.9 


74 


173.0 


18.2 


34 


232.7 


24.5 


94 


292.4 


30.7 


55 


54.7 


o5.7 


i5 


114.4 


la.o 


75 


174.0 


18.3 


35 


233.7 


24.6 


95 


293.4 


3o.8 


56 


51-7 


05.9 


16 


II5.4 


la.i 


76 


175.0 


18.4 


36 


234.7 


24.7 


96 


294.4 


30.9 


57 


56.7 


06.0 


17 


1 16.4 


la.a 


77 


176.0 


18.5 


37 


235.7 


24.8 


97 


295.4 


3i.o 


58 


57.7 


06.1 


18 


1 17.4 


ia.3 


78 


177.0 


18.6 


38 


236.7 


24.9 


98 


296.4 


3i.i 


59 


58.7 


o6.a 


19 


if8.3 


ia.4 


79 


178.0 


18.7 


39 


3.37.7 


25.0 


99 


297.4 


3i.3 


6c 


59.7 


06.3 


ao 


119.3 


ia.5 


86 


179.0 


18.8 


40 
Dist 


238.7 
Dep. 


25.1 

Lat. 


3o6 


298.4 


3i.4 
Lat 


^ 


!i!Ei 


Lat 


Disi" 


Oep. 


Lat 


Disi. 


Dep. 


Lat 


Disi, 


Dep. 






[For 84 Degn 


iM. 



TABLE 11. fft»r« 


DilTereace of Latitude and Departure for 7 Degrees. 


Dist. 


Lau 


Dep. 


Dist. 


Ut 


Dep. 


DisL 


Lau 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lau 


Dep. 
29.4 


I 


01.0 


00.1 


61 


60.5 


07.4 


121 


120.1 


14.7 


181 


179.7 


22.1 


a4i 


239.2 


a 


oa.o 


00.3 


62 


6t.5 


07.6 


aa 


121. 1 


14.9 


82 


180.6 


22.3 


4a 


240. a 


29.5 


3 


o3.o 


00.4 


63 


62.5 


07.7 


a3 


122.1 


i5.S 


83 


181 .6 


33.3 


43 


a4r.a 


29.6 


4 


04.0 


00.5 


64 


63.5 


07.8 


a4 


123.1 


i5.i 


84 


182.6 


33.4 


M 


343.3 


29.7 


5 


o5.o 


00.6 


65 


64.5 


07.9 


a5 


124.1 


i5.a 


85 


183.6 


22.5 


45 


343. a 


29.9 


6 


06.0 


00.7 


66 


65.5 


08.0 


26 


125.1 


i5.4 


86 


184.6 


22.7 


46 


244.2 


36.6 


7 


06.9 


00.9 


67 


66.5 


08. a 


27 


126. 1 


i5.5 


87 


185.6 


22.8 


47 


245.2 


3o.i 


8 


07.9 


01.0 


68 


67.5 


08.3 


28 


127.0 


i5.6 


88 


186.6 


22.9 


48 


246.2 


3o.2 


9 


08.9 


01. 1 


69 


68.5 


08.4 


29 


128.0 


i5.7 


89 


187.6 


23. 


49 


247.1 


3o.3 


lO 


09.9 


01.2 


70 


69.5 


08.5 


3o 


129.0 


i5.8 
16.0 


90 


188.6 


23.3 


5o 


248.1 


3o.5 


II 


10.9 


01.3 


71 


70.5 


08.7 


i3i 


i3o.o 


191 


189.6 


33.3 


35 1 


249.1 


3o.6 


12 


11.9 


01.5 


72 


71.5 


08.8 


32 


i3i.o 


16.1 


92 


190.6 


23.4 


52 


25o.i 


3o.7 


i3 


12.9 


01.6 


73 


71.5 


08.9 


33 


l32.0 


16.2 


.93 


191 .6 


33.5 


53 


25I.I 


3o,8 


i4 


13.9 


01.7 
01.8 


74 


73.4 


09.0 


34 


133. 


16.3 


94 


192.6 


33.6 


54 


252.1 


3i.o 


i5 


14.9 


75 


74.4 


09.1 


35 


134.0 


16.5 


95 


193.5 


33.8 


55 


253.1 


3i.i 


i6 


15.9 


01.9 


76 


75.4 


09.3 


36 


I35.0 


16.6 


96 


194.5 


33.9 


56 


254.1 


3l.2 


17 


16.9 


02.1 


77 


76.4 


09.4 


37 


I36.0 


16.7 


97 


195.5 


34.6 


57 


255.1 


3i.3 


i8 


17.9 


02.2 


78 


5.1 


09.5 


38 


137.0 


16.8 


98 


196.5 


34.1 


58 


256.1 


3i.4 


"9 


18.9 


02.3 


79 


09.6 


39 


i38.o 


16.9 


99 


197.5 


34.3 


59 


257.1 


31.6 


20 


19.9 


02.4 


80 


79-4 


09.7 


4o 


139.0 


17. 1 


200 


198.5 


a4.4 


60 


258.1 


3i.7 


31 


20.8 


02.6 


TC 


80.4 


09.9 


i4i 


139.9 


17.2 


%o\ 


199.5 


34.5 


261 


259.1 


3i.8 


11 


21.8 


02.7 


82 


81.4 


10.0 


. 42 


140.9 


17.3 


02 


200.5 


34.6 


62 


260.0 


31.9 


23 


22.8 


02.8 


83 


8».4 


to. I 


43 


i4i.9 


17.4 


o3 


201.5 


a4.7 


63 


261 .0 


32.T 


24 


23.8 


02.9 


84 


83.4 


10.2 


M 


142.9 


17.5 


04 


2oy.5 


24.9 


64 


262.0 


32.2 


25 


24.8 


o3.o 


85 


84.4 


10.4 


45 


143.9 


«7-7 


o5 


203.5 


25.6 


65 


263. 


32.3 


26 


25.8 


o3.2 


86 


85.4 


10.5 


46 


144.9 


17.8 


06 


204.5 


25.1 


66 


264.0 


32.4 


27 


26.8 


03.3 


87 


86.4 


10.6 


47 


145.9 


17.9 


07 


205.5 


25.2 


67 


265.0 


32.5 


28 


27.8 


o3.4 


88 


87.3 


10. -7 


48 


146.9 


18.0 


08 


ao6.4 


25.3 


68 


266.0 


32.7 


29 


28.8 


o3.5 


89 


88.3 


10.8 


49 


147.9 


18.2 


09 


207.4 
208.4 


25.5 


69 


267.0 


33.8 


3o 


29.8 


o3.7 


90 


89.3 


11. 


5o 


148.9 


18.3 


10 


25.6 


70 


268.0 


32.9 


3i 


3o.8 


o3.8 


9J 


90.3 


11. I 


i5i 


149.9 


18.4 


211 


209.4 


35.7 


271 


269.0 


J3.o 


32 


3i.8 


03.9 


92 


91.3 


II. 2 


52 


i5o.9 


18.5 


12 


210.4 


25.8 


72 


270.0 


33.1 


33 


32.8 


o4.o 


93 


92.3 


It.3 


53 


i5i.9 


18.6 


i3 


an. 4 


26.0 


73 


271.0 


33.3 


34 


33.7 


04.1 


94 


93.3 


U.5 


54 


152.9 
153.8 


18.8 


i4 


212.4 


26. 1 


74 a7a.c 


33.4 


35 


34.7 


o4.3 


95 


94.3 


it.6 


55 


18.9 


i5 


213.4 


36.3 


75 


273.0 


33.5 


36 


35.7 


04.4 


96 


95.3 


11.7 


56 


154.8 


19.0 


16 


ai4.4 


36.3 


76 


273.9 


33.6 


37 


36.7 


04.5 


97 


96.3 


11.8 


57 


155.8 


19.1 


17 


.2i5.4 


26.4 


77 


274.9 


33.8 


38 


37.7 


04.6 


98 


97.3 


11.9 


58 


i56.8 


19.3 


18 


216.4 


26.6 


78 


275.9 


33.9 


39 


38.7 


04.8 


99 


98.3 


12. 1 


59 


157.8 


19.4 


'9 


2,7.4 


"!-2 


79 


276.9 


34.0 


4o 


39.7 


04.9 


too 


99.3 


12.2 


60 


153.8 


19.5 


20 


218.4 


26.8 


80 


277.9 


34.1 


4i 


40.7 


o5.o 


101 


100.2 


12.3 


161 


159.8 


19.6 


221 


219.4 


26.9 


281 


278.9 


34.2 


42 


41.7 


o5.i 


02 


loi.a 


12.4 


62 


160.8 


19.7 


22 


220.3 


27.1 


82 


279.9 


34.4 


43 


42.7 


o5.a 


o3 


102.2 


12.6 


63 


161.8 


19.9 


. 23 


221.3 


27.2 


83 


260.9 


34.5 


iA 


43.7 


o5.4 


04 


io3.2 


12.7 


64 


162.8 


20.0 


a4 


222.3 


27.3 


84 


281.9 


34.6 


45 


44.7 


o5.5 


o5 


104.2 


12.8 


65 


163.8 


20.1 


a5 


223.3 


a7.4 


85 


282.9 


34.7 


46 


45.7 


o5.6 


06 


io5.2 


12.9 


66 


164.8 


20.2 


a6 


224.3 


27.5 


86 


283.9 


34.9 


47 


46.6 


05.7 
o5.8 


07 


.106.2 


i3.o 


67 


165.8 


20.4 


37 


225.3 


27.7 


87 


284.9 


35.0 


48 


47.6 


08 


107.2 


l3.2 


68 


166.7 


20.5 


38 


226.3 


27.8 


88 


285.9 
286.8 


35.1 


49 


48.6 


06.0 


09 


108.2 


i3.3 


69 


167.7 


20.6 


39 


2fl7.3 


27.9 


89 


35.2 


5o 


49.6 


06.1 


10 


109.2 


i3.4 


—71 


168.7 


20.7 


3o 


228.3 


38.0 


9« 


287.8 


35.3 


5i 


5o.6 


06.2 


III 


110.2 


i3.S 


171 


169.7 


20.8 


23 r 


229.3 


28.2 


291 


288.8 


35.5 


52 


5i.6 


06.3 


12 


III. 2 


i3.6 


7i 


170.7 


21.0 


32 


230.3 


28.3 


92 


289.8 


35.6 


53 


52.6 


06.5 


i3 


112. 2 


i3.8 


73 


171 .7 


21. 1 


33 


231.3 


28.4 


93 


290.8 


35.7 


54 


53.6 


06.6 


i4 


ii3.a 


i3.9 


74 


172.7 


21.2 


34 


232.3 


28.5 


94 


391.8 


35.8 


55 


54.6 


06.7 


i5 


114.1 


i4.o 


75 


X73.7 


21.3 


35 


233.2 


28.6 


95 


292.8 


3<>.o 


56 


55.6 


06.8 


16 


II5.I 


i4.i 


76 


174.7 


21.4 


36 


234.2 


28.8 


96 


393.8 


36.1 


57 


56.6 


06.9 


17 


.116.1 


i4.3 


77 


175.7 


21.6 


37 


235.3 


28.9 


97 


394.8 


36.2 


58 


57.6 


07.1 


18 


117. 1 


14.4 


78 


176.7 


ai.7 


38 


236.2 


39.0 


98 


295.8 


36.3 


59 


58.6 


07.2 


<9 


118. 1 


i4.5 


79 


177.7 


21.8 


39 


237.2 


39.1 


..99 


996.8 


36.4 


60 


59.6 


07.3 


20 


119. 1 


i4.6 


80 


178.7 


21.9 


40 


238.2 


39.3 


3oo 


297.8 


36.6 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lai. 


Dist." Dep. 1 


Lat. 


[For 83 Depreef. 



P-fMl TABLE II. 

DifTerence of Latitude and Departure for 8 Degrees. 


Ditt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


V>e^. 


I 

3 

3 
4 
5 
6 

I 

9 

10 


01. o 

oa.o 
o3.o 
o4.o 
o5.o 

^•2 

00.9 
07.9 
08.9 
09.9 


00. 1 
00.3 
00.4 
00.6 
00.7 
00.8 

01 .0 

01. 1 
01.3 
01.4 


61 
6a 
63 
64 
65 
66 

67 
68 
69 
70 


60.4 
61.4 
6a .4 
63.4 
64.4 
65.4 
66.3 
67.3 
68.3 
69.3 


08.5 
08.6 
08.8 
08.9 
09.0 
09.3 
09.3 
09.5 
09.6 
09.7 


131 

33 

24 

35 

36 

27 

38 


119.8 

130.8 
131.8 
133.8 

133.8 
134.8 
ia5.8 
136.8 

127.7 
128.7 


16.8 
17.0 

17.3 
17.4 
17.5 
17.7 
17.8 
18.0 
18.1 


181 
83 
83 
84 
85 
86 

87 
88 

89 
90 

191 

% 
t 

9Z 
98 

99 

300 

301 

oa 
o3 
04 
o5 
06 

07 
08 
09 
10 


179. a 
180. a 
181. a 
18a. 3 
i83.a 
184.3 
i85.a 
186. a 
187.3 
188.3 


25.3 

35.3 
35.5 
25.6 
25.7 
25.9 
26.0 
26.2 
26.3 
26.4 


24 i 

42 
43 
44 
45 
• 46 
47 
48 

t 


338.7 
339.6 
240.6 
241.6 
242.6 
343.6 
344.6 
345.6 
346.6 
247.6 


33.5 
33.7 
33.8 
34.0 
34.1 
34.3 
34.4 
34.5 

34.7 
34.8 


II 
la 
i3 
i4 
i5 
i6 

\l 

>9 

30 


10.9 
11.9 
ia.9 
i3.9 
,4.Q 
i5.8 
16.8 
17.8 
18.8 
19.8 


01.5 
01.7 
01.8 
01.9 
oa.i 
oa.a 
OX.4 
oa.5 
oa.6 
oa.8 


71 


70.3 
71.3 
7a.3 
73.3 

74.a 

75.3 
76.3 
77.2 
78. a 
79. a 


09.9 
10.0 
10. a 
10.3 
10.4 
10.6 
10.7 
10.9 

11. 

11. 1 


i3i 
3a 
33 
34 
35 
36 

u 


139.7 
i3o.7 

IS:? 

135.7 
136.7 
137.7 
138.6 


18.2 
18.4 
18.5 
18.6 
18.8 
18.9 
19.1 
19.3 
19.3 
19.5 


189.1 
190.1 
191. 1 
193.1 
193., 
194.1 
195.1 
196. 1 
197.1 
198. 1 


36.6 
26.7 
26.9 
27.0 
37.1 
37.3 

37.6 

27.7 
27.8 


35l 
53 

53 

54 
55 
56 
57 
58 

60 


248.6 
249.5 
350.5 
351.5 
35a. 5 
353.5 
354.5 
355.5 
356.5 
357.5 


34.9 
35.T 
3S.3 
35.3 
35.5 
35.6 
35.8 
35.9 
36.2 
.36.3 


ai 
aa 
a3 
a4 
a5 
a6 

?7 
a8 

12 


ao.8 
ai.8 
aa.8 
a3.8 
a4.8 
a5.7 
a6.7 

a8.7 
39.7 


oa.9 
o3.i 
o3.a 
o3.3 
o3.5 
o3.6 
o3.8 
03.9 
04.0 
04. a 


81 
8a 
83 
84 
85 
86 
87 
88 
89 
90 


80. a 
81. a 
8a,a 
83. a 
84. a 
85. a 
86.a 
87.1 
88.1 
89.. 


11.3 
11.4 
11.6 

II. 7 
11.8 
la.o 
la.i 

13.3 

ia.4 

13.5 


i4i 
4a 
43 
44 
45 
46 
4i 
48 

t 


139.6 
i4o.6 
141.6 
142.6 
143.6 
144.6 
145.6 
146.6 
147.5 
148.5 


19.6 
19.8 
19.9 
ao.o 

30.3 
30.3 

30. 5 
ao.6 
ao.7 
20.9 


199.0 

300.0 
30I.0 
303. 
303.0 

ao4.P 
ao5.o 
ao6.o 
307.0 
308.0 


28.0 
28 1 
38.3 
38.4 
38.5 
38.7 
38.8 
38.9 
39.1 
39.3 


361 
63 
63 
64 
65 
66 

67 
68 
69 
70 


358.5 
359.5 
360.4 
361.4 
36a. 4 
363.4 
264.4 
265.4 
266.4 
267.4 


36.3 
36.5 
36.6 
36.7 
36.9 

37.2 
37.3 
37.4 
37.6 


3i 
3a 
33 
34 
35 
36 

3? 
38 
39 
4o 


30.7 

3a.7 
33.7 
34.7 
35.6 
36.6 
37.6 
38.6 
39.6 


04.3 
04.5 
04.6 

04.7 
04.9 
o5.o 
o5.i 
o5.3 
o5.4 
o5.6 


9« 

^; 
93 

H 

?1 
96 

9Z 
98 

99 

too 


90.1 
91. 1 
93.1 
93.1 
94.1 
95.1 
96.1 
97.0 
98.0 
99.0 


\V.l 
la;? 

l3.3 

i3.4 
i3.5 
i3.6 
i3.8 
13.9 


i5i 
5a 
53 
54 
55 
56 

% 


149.5 
i5i.5 
i5i.5 
i52.5 
153.5 
i54.5 
155.5 
156.5 
157.5 
1 58. 4 


31. 

31. a 

31.3 

ai.4 

31.6 

31.7 
31.9 

33. 
33.1 
33.3 


311 
13 
l3 

i4 
i5 
16 

17 
18 

19 
30 


308.9 
309.9 
310.9 
311.9 
313.9 
313.9 
214.9 
315.9 
316.9 
217.9 


39.4 
39.5 
29.6 
39.8 
39.9 
3o.i 
3o.3 
3o.3 
3o.5 
3o.6 


271 
74 

75 
76 

77 
•78 

80 


268.4 
269.4 
270.3 
271.3 
273.3 
273.3 
274.3 
275. i 
276.3 
277.3 


37.7 

%X 

38.1 
38.3 
38.4 
38 6 
38.7 
38.8 
39.0 


41 

42 

43 
44 
45 
46 
47 
48 

^5? 


40.6 
41.6 
4a .6 
43.6 
44.6 
45.6 
46.5 
47.5 
48.5 
49.5 


o5.7 
o5.8 
06.0 
06.1 
06.3 
06.4 
06.5 
06.7 
06.8 
07.0 


101 
oa 
o3 
04 
o5 
06 

07 
08 
09 
10 


100.0 
101 .0 
10a. 
io3.o 
104.0 
io5.o 
106.0 
106.9 
107.9 
108.9 


i4.i 
i4.a 
14.3 
14.5 
14.6 
14.8 

14.9 
i5.o 
i5.a 
i5.3 


161 
6a 
63 
64 
65 
66 

67 
68 
69 
70 


159.4 
160.4 
161.4 
i6a.4 
i63.4 
164.4 
165.4 
166.4 
167.4 
168.3 


aa.4 

33.5 

33.7 
3a. 8 

23.0 
33.1 
33.3 

23.4 
33.5 
33.7 


331 
33 
33 
24 
35 
36 
27 
28 
39 

3o 


218.8 
219.8 

230.8 
331.8 
333.8 
333.8 

3a4.8 

335.8 

326.8 

337.8 


3o.8 
30.9 
3i.o 

3l.3 

3i.3 
3i.5 
3i.6 
31.7 
31.9 
33.0 


381 
8a 
83 
84 
85 
86 
87 
88 

89 
90 


278.3 
279.3 
280.3 
281.3 
383.3 

283.3 

384.3 

285.3 

286.3 
287.3 


39.1 
3y.3 
39.4 
39.5 
39.7 
39.8 
39.9 
40.1 
40.3 
40.4 


5i 
5a 
53 
54 
55 
V> 
57 
58 


5o.5 
'ii.5 
5i.5 
53.5 
54.5 
55.5 
06.4 

58'.4 
59.4 
Hep. 


07.1 
o7.a 
07.4 
07.5 
07.7 
07.8 
07.9 
08.1 
08. a 
08.4 
Lat. 


111 

la 
i3 
i4 
i5 
16 

\l 

>9 
ao 


109.9 
110.9 
.111.9 

M?.9 

1 13.9 

114.9 

115.9 
116.9 
117.8 

118.8 


i5.4 
i5.6 

16.0 
16.1 
16.3 
16.4 
16.6 
16.7 


«7« 

72 
73 

^^ 
75 

76 

77 

78 

Jl 
Dist. 


169.3 
170.3 
171.3 
172.3 
173.3 
174.3 
175.3 
176.3 
177.3 
178.2 


33.8 
33.9 

34.1 
34.3 
24.4 
24.5 
34.6 
34.8 

24.9 
25.1 


a3i 

33 

33 
34 
35 
36 

37 
38 

4o 


328.8 
229.7 

a3o.7 
331.7 
333.7 
333.7 

334.7 
335.7 
336.7 
237.7 


33.1 

33.3 
33.4 
33.6 
33.7 
33.8 
33.0 
33.1 
33.3 
33.4 


391 
9a 

94 

?^ 
96 

9Z 

98 

,99 

3oo 


388.3 

389.3 
290.1 
391. 1 
393.1 
393.1 
294.1 
295.1 
296.1 
297.1 


40.5 
40.6 
40.8 
40.9 
4i.i 

41.3 

41.3 
41.5 
4i 6 
41.8 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Ut. 


[For 82 Dftjrec*. | 
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TABLE II tP«««s5 


Difference of Latitude and Departure for 9 Degrees. 


Diet. 


Lat. 


Dep. 


Disl. 


Lat. 


Dep. 


Disl. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 


01 .0 


00.2 


61 


60.2 


09.5 


121 


119. 5 


18.9 


181 


178.8 


28.3 


241 


238. 


37.7 


2 


02.0 


00.3 


62 


61.2 


09.7 


22 


120.5 


19.1 


82 


179.8 


28.5 


42 


239.0 


37.9 


3 


o3.o 


00.5 


63 


62.2 


09.9 


23 


121. 5 


19.3 


83 


180.7 


28.6 


43 


240.0 


38. 


4 


o4.o 


00.6 


64 


63.2 


lO.O 


24 


122.5 


19.4 


84 


181. 7 


28.8 


44 


241.0 


38.2 


5 


04.9 


00.8 


65 


64.2 


10,2 


25 


123.5 


19.6 


85 


182.7 


28.9 


45 


242.0 


38.3 


6 


05.9 


00.9 


66 


65.2 


10.3 


26 


124.4 


19.7 


86 


183.7 


29.1 


46 


243.0 


38.5 


7 


06.9 


01. 1 


67 


66.2 


10.5 


27 


125.4 


19.9 


87 


184.7 


29.3 


47 


244.0 


38.6 


8 


07.9 


01.3 


68 


67.2 


10.6 


28 


126.4 


20.0 


88 


i85.7 


29.4 


48 


244.9 


38.8 


9 


08.9 


01.4 


69 


68,2 


10.8 


29 


127.4 


20.2 


89 


186.7 


29.6 


49 


245.9 


39.0 


10 


09.9 


01.6 


70 


69.1 


II.O 


3o 


128.4 


20.3 


90 


187.7 


29.7 


60 


246.9 


39.1 


II 


10.9 


01.7 


71 


70.1 


II. I 


i3i 


129.4 


20.5 


191 


188.6 


29.9 


25l 


247.9 


39.3 


13 


\l:t 


01.9 


72 


71.1 


II. 3 


32 


i3o.4 


20.6 


92 


189.6 


3o.o 


52 


248.9 


39.4 


i3 


02.0 


73 


72.1 


11.4 


33 


i3i.4 


20.8 


93 


190.6 


3o.2 


53 


249.9 


39.6 


14 


i3.8 


02.2 


74 


73.1 


11.6 


34 


i32.4 


21.0 


94 


191.6 


3o,3 


54 


260.9 


39.7 


i5 


i4.8 


02.3 


75 


74.1 


II. 7 


35 


133.3 


21. 1 


95 


192.6 


3o.5 


55 


25.. 

262.8 


39.9 


i6 


i5.8 


02.5 


76 


75.1 


II. 9 


36 


134.3 


21.3 


96 


193.6 


30.7 


56 


4o.o 


17 


16.8 


02.7 


77 


76.1 


12.0 


37 


i35.3 


2 1. '4 


97 


194.6 


3o.8 


57 


253.8 


40.2 


i8 


17.8 


02.8 


78 


77.0 


12.2 


38 


i36.3 


21.6 


98 


195.6 


3i.o 


58 


254.8 


40.4 


'9 


18.8 


o3.o- 


79 


78.0 


12.4 


39 


137.3 


21.7 


99 


196.5 


3i.i 


59 


255.8 


40.5 


20 


19.8 


o3.i 


80 


79.0 


12.5 


4o 


138.3 


21.9 


200 
201 


197.5 


3i.3 


60 


256.8 


40.7 


21 


20.7 


o3.3 


81 


80.0 


12.7 


i4i 


139.3 


22.1 


198.5 


3i.4 


261 


267.8 


40.8 


22 


21.7 


o3.4 


82 


61.0 


12.8 


42 


140.3 


22.2 


02 


199.5 


3i.6 


62 


258.8 


4i.o 


23 


22.7 


o3.6 


83 


82.0 


i3.o 


43 


141.2 


22.4 


o3 


200.5 


3i.8 


63 


269.8 


41.1 


24 


23.7 


o3.8 


84 


83.0 


i3.i 


44 


142.2 


22.5 


04 


201.5 


31.9 


64 


260.7 


41.3 


25 


24.7 


o3.o 


85 


84.0 


i3.3 


45 


143.2 


22.7 


o5 


202.5 


32.1 


65 


261.7 


4. .5 


26 


25.7 


o4.r 


86 


84.9 


i3.5 


46 


144.2 


22.8 


06 


2o3.5 


32.2 


66 


262.7 


4i.6 


27 


26.7 


04.2 


87 


85.9^3,6 


47 


145.2 


23.0 


" 07 


204.5 


32.4 


67 


263.7 


41.8 


28 


27.7 


04.4 


88 


86.9 i3.8 


48 


146.2 


23.2 


08 


205.4 


32.5 


68 


264.7 


41.9 


29 


28.6 


04.5 


89 


87.9 


13.9 


49 


147.2 


23.3 


09 


206.4 


32.7 


69 


266.7 


42. i 


3o 
3i 


29.6 


04.7 


9^ 


88.9 


14.1 


5o 


148.2 


23.5 


10 


207.4 


32.9 
33.0 


70 


266.7 


42.2 
42.4 


3o.6 


04.8 


9» 


89.9 


I4.2 


i5i 


149. 1 


23.6 


211 


208.4 


271 


267.7 


32 


3i.6 


o5.o 


92 


90.9 


i4.4 


52 


i5o.i 


23.8 


12 


209.4 


33.2 


72 


268.7 


42.6 


33 


32.6 


o5.2 


93 


91.0 
92.8 


14.5 


53 


i5i.i 


23.9 


i3 


210.4 


33.3 


73 


269.6 


42.7 


M 


33.6 


o5.3 


94 


14.7 


54 


l52.I 


24.1 


i4 


211.4 


33.5 


74 


270.6 


42.9 


35 


34.6 


o5.5 


V5 


93.8 


14.9 


55 


153.1 


24.2 


i5 


212.4 


33.6 


75 


271.6 


.43. Q 


36 


35.6 


o5.6 


96 


94.8 


i5.o 


56 


i54.i 


24.4 


16 


213.3 


33.8 


76 


272.6 


43.2 


37 


36.5 


o5.8 


97 


95.8 


l5.2 


57 


i55.i 


24.6 


17 


214.3 


33.9 


77 


273.6 


43.3 


38 


37.5 


05.9 


98 


96.8 


i5.3 


58 


i56.i 


24.7 


18 


215.3 


34.i 


78 


274.6 


43.5 


39 


38.5 


06.1 


99 


97.8 


i5.5 


Sv 


167.0 


24.9 


>9 


216.3 


34.3 


79 


275.6 


43.6 


4o 


39.5 


06.3 


100 


98.8 


i5.6 


60 


158.0 


25.0 


20 


217.3 


34.4 


80 


276.6 


43.8 


4i 


40.5 


06.4 


101 


99.8 


i5.8 


161 


159.0 


25.2 


221 


218.3 


34.6 


281 


277.5 


44.0 


.4^ 


4i.5 


06.6 


02 


100.7 


16.0 


62 


160.0 


25.3 


22 


219.3 


34.7 


83 


278.5 


44.1 


•43 


42.5 


06.7 


o3 


101.7 


16. 1 


63 


161.0 


25.5 


23 


220.3 


34.9 


83 


279.5 


44.3 


44 


43.5 


06.9 


o4 


102.7 


16.3 


64 


162.0 


25.7 


24 


221.2 


35.0 


84 


280.5 


44.4 


45 


44.4 


07.0 


o5 


103.7 


16.4 


65 


163.0 


25.8 


25 


222.2 


35.2 


85 


281.5 


44.6 


,46 


45.4 


07.2 


06 


104.7 


16.6 


66 


164.0 


26.0 


26 


223.2 


35.4 


86 


282.5 


44.7 


47 


46.4 


07.4 


07 


105.7 


l6.7 


67 


164.9 


26.1 


27 


224.2 


35.5 


87 


283.5 


44.9 


48. 


47.4 


07.5 


08 


106.7 


16.9 


68 


165.9 


26.3 


28 


225.2 


35.7 


88 


284.5 


45.1 


49 


48.4 


07.7 


09 


107.7 


17. 1 


69 


166.9 


26.4 


29 


226.2 


35.8 


89 


285.4 


45.2 


5o 


49.4 


07.8 


10 


108.6 


17.2 


70 


167.9 


26.6 


3o 


227.2 


36. 


90 


286.4 


45.4 
45.5 


5i 


5o.4 


C)8.o 


III 


109.6 


17.4 


»7' 


168.9 


26.8 


23l 


228.2 


36.1 


291 


287.4 


52 


5i.4 


08.1 


12 


110.6 


17.5 


72 


169.9 


26.9 


32 


229.1 


36.3 


92 


288.4 


45.7 


63 


52.3 


08.3 


i3 


1 1 1. 6 


17.7 


73 


170.9 


27.1 


33 


23o.i 


36.4 


93 


289.4 45.8 1 


64 


63.3 


08.4 


14 


112.6 


17.8 


74 


171. 9 
172.8 


27.2 


34 


23l.I 


36.6 


941290.4 


46.0 


66 


64.3 


08.6 


i5 


ii3.6 


18.0 


75 


27.4 


35 


232.1 


36.8 


9D 


291.4 


46.1 


56 


55.3 


()8.8 


16 


114.6 


18.1 


76 


173.8 


27.5 


36 


233.1 


36.9 


96 


292.4 


46.3 


?7 


66.3 


08.9 


n 


ii5.6 


18.3 


77 


174.8 


27.7 


37 


234.1 


37.11 


97 


293.3 


46.5 


68 


67.3 


09.1 


18 


116.5 


18.5 


78 


175.8 


27.8 


38 ^ 


235.1 


37.2 


9« 


294.3 


46.6 


59 


58.3 


09.2 


'9 


117.5 


18.6 


79 


176.8 


28.0 


39 


236.1 


37.4 


99 


295.3 


46.8 


(X) 

Dist. 


69.3 


09.4 


20 


118.5 


18.8 


80 


177.8 


28.2 


40 
Hist. 


237.0 
Don. 


37.5 
Lat. 


3(x> 


^96.3 


46.9 


l»cp. 


T^at. 


Dlsi. 


Dep. 


Lat. 


lYlst: 


Dep. 


Lat. 


Disl. 


Dep. 


Lat. 
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1 Degr« 


sea. 



th^»} 




TABLE IL 1 


Difference of Latitude and Departure for 10 Degrees. 


Di«t. 


Lat. 


•Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. , Diip. 1 


1 


01 .o. 


00.3 


61 


60.1 


10.6 


lai 


119. a 31. 


181 


178.3 


3i.4 


241 


337.3 


41.8 


a 


oa.o 


00.3 


6a 


61. 1 


10.8 


aa 


lao.i ' ai.a 


83 


179.3 


3i.6 


43 


338.3 


4a .0 


3 


o3.o 


00.5 


63 


6a. 


10.9 


a3 


lawi 


ai.4 


83 


180. a 


3i.8 


43 


339.3 


4a.a 


4 


o3.9 


00.7 


64 


63. 


II. I 


a4 


133. 1 


31.5 


84 


181. a 


3a.o 


44 


340.3 


42.4 


5 


04.9 


00.9 


65 


64.0 


II.3 


35 


133. I 


31.7 


85 


18a. a 


3a. I 


45 


341.3 


4a. 5 


6 


05.9 


01 .0 


66 


65. 


II. 5 


36 


134. 1 


31.9 


86 


i83.a 


33.3 


46 


a4a.3 


4a. 7 


7 


06.9 


01. a 


67 


66.0 


11.6 


27 


135. 1 


33.1 


87 


184. a 


33.5 


47 


343.3 


4a. 9 


8 


07.9 


D1.4 


68 


67.0 


11.8 


38 


136. 1 


33. a 


88 


185.1 


33.6 


48 


344. a 


43.T 


9 


08.0 
09.8 


01.6 


69 


68.0 


la.o 


39 


137.0 


33.4 


89 


186.1 


33.8 


49 


345. a 


43.a 


lO 


01.7 


70 


68.9 


la.a 


3o 


138.0 


33.6 


90 


187.1 


33.0 


56 


a46.a 


43.4 


11 


10.8 


01.9 


71 


69.9 


ia.3 


i3i 


139.0 


33.7 


191 


188.1 


33.3 


35i 


347.2 


43.6 


12 


11.8 


oa.i 


7a 


70.9 


ia.5 


33 


i3o.o 


33.9 


93 


189.1 


33.3 


53 


348.3 


43.8 


i3 


ia.8 


oa.3 


73 


71.9 


ia.7 


33 


i3i.o 


33. T 


93 


196. 1 


33.5 


53 


a49.a 


43.9 


i4 


i3.8 


oa.4 


74 


72.9 


ia.8 


34 


l33.0 


a3.3 


94 


191. 1 


33.7 


54 


a5o.i 


44.i 


i5 


14.8 


oa.6 


75 


73.0 
74.8 


i3.o 


35 


133.9 


33.4 


95 


193.0 


33.9 


55 


a5i.i 


44.3 


i6 


i5.8 


oa.8 


76 


i3.a 


36 


133.9 


33.6 


96 


193.0 


34.0 


56 


35a. I 


44.5 


17 


16.7 


o3.o 


77 


75.8 


i3.4 


37 


134.9 


33.8 


97 


194.0 


34.3 


57 


353.1 '44.61 


iS 


17.7 


o3.i 


78 


76.8 


i3.5 


38 


135.9 


34.0 


98 


195.0 


34.4 


58 


354.1 


44.8 


»9 


18.7 


o3.3 


79 


77.8 


i3.7 


39 


i36.9 


34.1 


99 


196.0 


34.6 


59 


355.1 


45.0 


20 


'9-7 


o3.5 


86 


78.8 


13.9 


4o 


137.9 


34.3 


300 


197.0 


34.7 


60 


356.1 


45.1 


ai 


ao.7 


o3.6 


81" 


79.8 


14.1 


i4i 


i38.9 
139.8 


34.5 


aoi 


197.9 


34.9 


361 


357.0 


45.3 


as 


ai.7 


o3.8 


8a 


80.8 


i4.a 


43 


24.7 


oa 


198.9 


35.T 


63 


358. 


45.5 


a3 


aa.7 


04.0 


83 


81.7 


14.4 


43 


i4o.8 


34.8 


o3 


199.9 


35.3 


63 


359.0 


45,7 


a4 


a3.6 


04. a 


84 


8a.7 


i4.6 


44 


i4i.8 


35.0 


o4 


300.9 


35.4 


64 


360.0 


45.8 


a5 


a4.6 


04.3 


85 


83.7 


14.8 


45 


143.8 


35.3 


o5 


301.9 


35.6 


65 


36l.O 


46.0 


a6 


a5.6 


04.5 


86 


84.7 


14.9 


46 


143.8 


35.4 


06 


303.9 


35.8 


66 


363.0 


46,a 


27 

a8 


a6.6 


04.7 


87 


85.7 


i5.T 


^ 47 


144.8 


35.5 


07 


3o3.9 

304.8 


35.9 


67 


363.9 


46.4 


37.6 


04.9 


88 


86.7 


15.3 


48 


145.8 


35.7 


08 


36.1 


68 


363.9 


46.5 


a9 


a8.6 


o5.o 


89 


87.6 


i5.5 


49 


146.7 


35.9 


09 


305.8 


36.3 


69 


364.9 


46.7 


3o 


39.5 


o5.a 


9' 


88.6 


i5.6 


5o 


147-7 


36.0 


10 


306.8 


36.5 


70 


365.9 


46.9 


3i 


3o.5 


o5.4 


9» 


69.6 


i5.8 


i5i 


148.7 


36.3 


311 


307.8 


36.6 


271 


366.9 


47.1 


3a 


3i.5 


o5.6 


9a 


90.6 


16.0 


53 


149.7 


36.4 


13 


308.8 


36.8 


73 


267.9 


47^2 


33 


3a.5 


05.7 


93 


91.6 


16. 1 


53 


i56.7 


36.6 


l3 


309.8 


37.0 


73 


368.9 
269.8 


47 4 


34 


33.5 


o5.o 


94 


9a .6 


16.3 


54 


i5i.7 


36.7 


i4 


310.7 


37.2 


74 


476 


35 


34.5 


06.? 


95 


93.6 


16.5 


55 


i53.6 


36.9 


i5 


an. 7 


37.3 


75 


370.8 


47.8 


36 


35,5 


06.3 


96 


94.5 


16.7 


56 


153.6 


27.? 


16 


313.7 


37.5 


76 


371.8 


47.9 


37 


•36.4 


06.4 


97 


95.5 


16.8 


57- 


1 54.6 


27.3 


17 


313.7 


37.7 


77 


373.8 


48.1 


38 


37.4 


06.6 


98 


96.5 


17.0 


58 


155.6 


27.4 


18 


214.7 


37.9 


78 


373.8 


48.3 


39 


38.4 


06.8 


99 


97.5 


17. a 


59 


1 56.6 


37.6 


. '9 


315.7 


38. 


79 


374.8 


48.4 


4o 


39.4 


06.9 


100 


^.5 


17.4 


60 


157.6 


37.8 

38.0 


ac 


316.7, 


38.3 


80 


275.7 


48.6 


4i' 


40.4 


07.1 


101 


99.5 


17.5 


161 


i58.6 


331 


217.6 


38.4 


381 


376.7 


48.8 


4a 


41.4 


07.3 


oa 


100.5 


17.7 


63 


159.5 


38.1 


33 


318.6 


38.5 


83 


277.7 


49.0 


43 


4a. 3 


07.5 


o3 


101.4 


'7.9 


63 


160.5 


38.3 


33 


319.6 


38.7 


83 


378.7 


49.^ 


44 


43.3 


07.6 


04 


10a. 4 


18. 1 


64 


161. 5 


38.5 


34 


230.6 


38.9 


84 


279-7 


49.3 


45 


44.3 


07.8 


o5 


I03.4 


18. a 


65 


163.5 


38.7 


35 


331.6 


39.f 


85 


380.7 


49.5 


46 


45.3 


08.0 


06 


104.4 


18.4 


66 


163.5 


38.8 


36 


333.6 


39.3 


86 


281.7 


49.7 


47 


46.3 


08. a 


07 


io5 4 


18.6 


67 


164.5 


39.0 


27 


333.6 


39.4 


87 


383.6 


49.8 


48 


47.3 


08.3 


08 


106.4 


18.8 


68 


165.4 


39.3 


38 


^34. 5 

fa5.5 


39.6 


88 


283.6 


5o.o 


49 


48.3 


08.5 


09 


107.3 


18.9 


69 


166.4 


39.3 


29 


39.8 


89 


284.6 


5o.a 


5o 


49.a 


08.7 


10 


108.3 


19.1 


70 


167.4 


39.5 


36 


336.5 


39.9 


-92. 

391 


285.6 


5o.4 


5i 


5o.a 


08.9 


III 


109.3 


19.3 


171 


168.4 


29.7 


33 1 


237.5 


4o.i 


286.6 


5o.5 


5a 


5i.a 


09.0 


la 


110.3 


19.4 


73 


169.4 


39.9 


32 


338.5 


40.3 


92 


287.6 


50.7 


53 


5a. a 


09. a 


i3 


111.3 


19.6 


73 


.7S.4 


3o.o 


33 


329.5 


40.5 


93 


288.5 


50.9. 


54 


53. a 


09.4 


i4 


iia.3 


19.8 


74 


171.4 


3o.3 


34 


330.4 


40.6 


94 


289.5 


5i.i 


55 


54.a 


09.6 


i5 


ii3.3 


30. 


75 


172.3 
.73.3 


3o.4 


35 


331.4 


40.8 


95 


390.5 


5i.a 


56 


55.1 


09.7 


16 


ii4.a 


ao.i 


76 


3o.6 


36 


333.4 


4i.o 


96 


391.5 


5i.4 


57 


56.1 


09.9 


17 


115. a 


30.3 


77 


•174.3 


30.7 


37 


333.4 


4i.3 


97,292.51 


5i.6 


58 


57.1 


10. 1 


18 


116. a 


30.5 


78 


175.3 


3o.9 


38 


334.4 


41.3 


98 


393.5 


51.7 


59 


58.1 10.2 


"9 


117. a 


30.7 


79 


176.3 


3i.T 


39 


335.4 


41.5 


99 


394.5 


51.9 


66 


59.1 to. 4 


ao 


118. a 


ao.8 


86 


177.3 


3i.3 
Lat. 


40 


336.4 


41.7 


3oo 


395.4 


52.1 

Lat. 


Disi. 


Dep. Lat 


Dist 


Dep. 


Lat. 


Dist. 


Dep. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 
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TABLE 11. [i^»|«*27 
Difference of Latitude and Departure for U Degrees. 


DisU 


Lau 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 

46. 
46.2 
46,4 
46.6 
46.7 
46.9 
47.1 
47.3 
47.5 
47.7 


I 
a 
3 
4 
5 
6 

I 
9 

10 


01 .o 
oa.o 
oa.9 
o3.9 

04.9 
05.9 
06.9 
07.0 
08.8 
09.8 


00. a 
00.4 
00.6 
00.8 

01 .0 

01. 1 
oi'.3 
01.5 
01.7 
01.9 


61 
6a 
63 
64 
65 
66 

% 
69 
70 


59.9 
60.9 
61.8 
6a. 8 
63.8 
64.8 
65.8 
66.8 
67.7 
68.7 


11.6 
11.8 
la.o 
la.a 
ia.4 
ia.6 
ia.8 
i3.o 
i3.a 
i3.4 
i3.5 
i3.y 
13.9 
14.1 
i4.3 
i4.5 
14.7 
14.9 
i5.i 
i5.3 


lai 
aa 
a3 
a4 

25 

a6 

27 

a8 

?9 
3o 


118.8 
119. 8 
,120.7 
121. 7 
122.7 
123.7 

ia4.7 
125.6 
126.6 
127.6 


a3.i 
a3.3 
23.5 
a3.7 
a3.9 
a4.o 
a4.a 

24M 

a4.6 
24.8 


181 
8a 
83 
84 
85 

.86 

87 
88 
89 
90 


177.7 
178.7 
179.6 
186.6 
181 .6 
182.6 
183.6 
184.5 
185.5 
186.5 


34.5 
34.7 
34.9 
35.T 
35.3 
35.5 
35.7 
35.9 
36.1 
36.3 


a4i 
4a 
43 
44 
45 
46 

% 


236.6 
237.6 
238.5 
239.5. 
240.5 
241.5 
242.5 
a43.4 
a44.4 
245.4 


II 
la 
i3 
i4 
i5 
i6 

17 
i8 

19 
so 


10.8 
11.8 
ia.8 
i3.7 
14.7 
i5.7 
16.7 

18.7 
19.6 


oa.i 
oa.3 
oa.5 
oa.7 
oa.9 
o3.i 
o3.a 
o3.4 
o3.6 
o3.8 


7« 

11 
74 
75 
76 
77 
7« 


69.7 
70.7 
71.7 
7a. 6 
73.6 
74.6 
75.6 
76.6 
77.5 
78.5 


i3i 
3a 
33 
34 
35 
36 

1? 


128.6 
129.6 
i3o.6 
i3i.5 
132.5 
i33.5 
i34.5 
135.5 
i36.4 
137.4 


25.0 

a5.a 
a5.4 
a5.6 
a5.8 
a6.o 
a6.i 
a6.3 
a6.5 
a6.7 


191 
9? 

9Z 
98 

99 
aoo 


189.5 
190.4 
191.4 
192.4 
193.4 
194.4 
195.3 
196.3 


36.4 
36.6 
36.8 
37.0 
37.2 
37.4 
37.6 
37.8 
38.0 
38.2 


25 1 
52 

53 
54 
55 
56 
57 
58 


246.4 
a47.4 
a48.4 
a49.3 
a5o.3 
a5i.3 
a5a.3 
353.3 
254. a 
a55.a 


48.3 
48.5 
48.7 
48.8 
49.0 
49.2 
49.4 
49.6 


ai 
sa 
a3 
a4 
a5 
a6 

a? 
a8 

29 
3o 


ao.6 
at. 6 
aa.6 
a3.6 
a4.5 
a5.5 
a6.5 
a7.5 
a8.5 
a9.4 


04.0 
o4.a 
04.4 
04.6 
04.8 
o5.o 
o5.a 
o5.3 
o5.5 
o5.7 


81 

8a 
83 
84 
85 
86 

U 
89 
90 


79.5 
86.5 
81.5 
8a.5 
83.4 
84.4 
85.4 
86.4 
87.4 
88.3 


i5.5 
i5.6 
i5.8 
16.0 
i6.a 
16.4 
16.6 
16.8 
17.0 
17. a 


i4i 
4a 
43 
44 
45 
46 
47 
48 

t 


i38.4 
139.4 
140.4 
141.4 
i4a.3 
143.3 
144.3 
145.3 
146.3 
147. a 


a6.9 
a7.i 
a7.3 
a7.5 
27.7 

a8.o 
aS.a 
a8.4 
a8.6 


aoi 
oa 
o3 
04 
o5 
06 

07 
08 
09 
10 


197.3 
198.3 
199.3 
aoo. 3 
aoi.a 
aoa.a 
ao3.a 
.ao4.a 
ao5.a 
ao6.i 


38.4 
38.5 
38.7 
38.9 
39.1 
39.3 
39.5 

39.7 
39.9 
4o.i 


261 
62 
63 
64 
65 
66 
C7 
68 
69 
70 


a56.a 
257.2 
258. a 
a59.i 
260.1 
261. 1 
262.1 
263.1 
264.1 
265.0 


49.8 
5o.o 
5o.2 
5o.4 
5o.6 
5o.8 
50.9 
5i 1 
5i.3 
5i.5 


3i 
3a 
33 
34 
35 
36 

37 
38 
39 
4o 


30.4 
3i.4 
3a. 4 
33.4 
34.4 
35.3 
36.3 
37.3 
38.3 
39.3 


05.9 
06.1 
06.3 
06.5 
06.7 
06.9 
07.1 
07.3 
07.4 
07.6 


9' 

'4 

98 

99 

100 


89.3 
90.3 
91.3 
9a. 3 
^.3 
94.a 

?2' 
96.a 

97.a 

98.a 


17.4 
17.6 
17.7 
17.9 
18. 1 
18.3 
18.5 
18.7 
18.9 
19.1 


i5i 
5a 
53 
54 
55 
56 

U 
I'. 


i48.a 

i49.a 
i5o.a 
i5i.a 
i5a.a 
i53.i 
i54.i 
i55.i 
i56.i 
157.1 


a8.8 
a9.o 
a9.a 
a9.4 
29.6 
a9.8 
3o.o 
3o.i 
3o.3 
3o.5 


an 
la 
i3 
14 
i5 
16 

\l 

>9 
ao 


ao8.i 
ao9.i 
aio.i 
aii.o 
aia.o 
ai3.o 
ai4.o 
ai5.o 
216.0 


40.3 
40.5 
4o.6 
40.8 
4i.o 
4i.a 
4i.4 
4i.6 
41.8 
4a .0 


271 

73 
74 


266.0 
267.0 
268.0 
^69.0 
269.9 
270.9 

271.9 
272.9 
273.9 
274.9 


51.7 
51.9 
5a. I 
5a. 3 
5a. 5 
5a. 7 
5a.9 
53.0 
53.2 
53.4 


4 1 
4a 
43 
44 
45 
46 


40. a 
4i.a 
4a. a 
43.a 
44.a 
45. a 
46.1 

47.1 
48.1 

49.1 


07.8 
08.0 
o8.a 
08.4 
08.6 
08.8 
09.0 
09.a 
09.3 
09.5 


101 
oa 
o3 
04 
o5 
06 

07 
08 
09 
10 


99.' 
100. 1 
101. 1 
loa.i 
io3.i 
104. 1 
io5.o 
106.0 
107.0 
108.0 


19.3 
19.5 
19.7 
19.8 
ao.o 
ao\a 
ao.4 

ao!8 
ai.o 


161 
6a 
63 
64 
65 
66 

69 
70 


I58.0 
159.0 
160.0 
161.0 
16a .0 
163.0 
163.9 

164.9 
165.9 
166.9 


30.7 
30.9 
3i.i 
3i.3 
3i.5 
31.7 
31.9 
3a. I 
3a. a 
32.4 


aai 
aa 
a3 
a4 

25 

a6 
27 
a8 

?9 
3o 


216.9 
217.9 
218.9 
219.9 
2ao.o 

221.8 
222.8 
223.8 
224.8 
225.8 


4a.a 
4a. 4 
42.6 
42.7 
4a. 9 
43.T 
43.3 
43.5 
43.7 
43.9 


281 
82 
83 
84 
85 
86 

87 
88 
89 
90 


275.8 
276.8 
277.8 
278.8 
279.8 
280.7 
281.7 
282.7 
283.7 
284.7 


53.6 
53.8 
54.0 
54.2 
54.4 
54.6 
54.8 
55.0 
55.1 
55.3 
55.5 
55.7 
55.9 
56.T 
56.3 
56.5 
56.7 
56.9 
57.1 
57.2 

Lat. 


5i 

52 

53 
54 
55 
56 
57 
58 

6o 
Dim. 


5o.i 
5i.o 
5a. 
53.0 
54.0 
55.0 
56.0 
56.9 
57.9 


09.7 
09.9 
10.1 
10.3 
10.5 
10.7 
10.9 
II. 1 
II. 3 
11.4 


111 
la 
i3 
i4 
i5 
16 

\l 

>9 
ao 


109.0 
109.9 
11U.9 
II 1.9 
iia.9 
113.9 
114.9 
ii5.8 
116.8 
117. 8 


21. a 
ai.4 
at. 6 
ai.8 
ai.9 
aa.i 
aa.3 
a2.5 
aa.7 
aa.9 


171 

77 
78 

79 
80 


167.0 
168.8 
169.8 
170.8 
17..8 
17a. 8 
173.7 
174.7 
175.7 
176.7 


32.6 
32.8 
33.0 
33.2 
33.4 
33.6 
33.8 
34.0 
34.2 
34.3 


a3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 


226.8 
227.7 
228.7 
229.7 

a3o.7 
231.7 
a32.6 
233.6 
234.6 
235.6 


44.1 
44.3 
44.5 
44.6 
44.8 
45.0 
45.2 
45.4 
45.6 
45.8 


291 
9? 

95 
9^ 
97 
98 
,99 


«85.7 
286.6 
287.6 
288.6 
289.6 
290.6 
291.5 
292.5 
293.5 
294.5 


Dop. 


I.at. 


Disi. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


(Fos: 70 Degrees. | 



p-,, • * 

P^«««] TABLE II. 

Diflbrence of Latitude and Departure for 12 Degrees. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dcp. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 


01 .o 

02.0 
02.9 

o3.9 

04.9 
o5.9 
06.8 
07.8 
08.8 
09.8 


00.2 
00.4 
00.6 
00.8 
01 .0 
01.2 
01.5 
01.7 
01.9 
02.1 


61 
62 
63 
64 
65 
66 

67 
68 

69 

70 


59.7 
60.6 
61.6 
62.6 
63.6 
64.6 
65.5 
66.5 
67.5 
68,5 


12.7 
12.9 
i3.i 
i3.3 
i3.5 
i3.7 
13.9 
14. 1 
14.3 
14.6 


121 

22 
23 
24 
25 
26 


118.4 
119. 3 
120.3 
121.3 

122.3 

,.3.2 

124.2 
125.2 
126.2 
127:2 


25.2 

25.4 
25.6 
25.8 
26.0 
26.2 
26.4 
26.6 
26.8 
27.0 


181 
82 
.83 
84 
85 
86 

87 
88 
89 
90 


177.0 
178.0 
179.0 
180.0 
181 .0 
181:9 
182.0 
183.9 
184.9 
185.8 


37.6 
37.8 
38. 
38.3 
38.5 
38.7 
38.9 
39.T 
39.3 
39.5 


241 
42 
43 
44 
45 
46 
47 
48 


235.7 
236.7 
237.7 
238.7 
239.6 
240.6 
241.6 
242.6 
243.6 
244.5 


5o.i 
5o.3 
5o.5 
50.7 
50.9 
5i.i 
5i.4 
5i.6 
51.8 
52.0 


II 

12 

i3 
i4 
i5 
i6 

17 
i8 

'9 

20 


10.8 
II. 7 
12.7 
i3.7 
i4.7 
15.7 
16.6 
17.6 
18.6 
19.6 


02.3 
02.5 
02.7 
02.9 
o3.T 
o3.3 
o3.5 
03.7 
04.0 
04.2 


7» 
72 

73 


69.4 
70.4 
71-4 
72.4 
73.4 
74.3 
75.3 
76.3 
77.3 
78.3 


i4.8 
i5.o 

l5.2 

i5.4 
i5.6 
i5.8 
16.0 
16.2 
16.4 
16.6 


i3i 

32 

33 
34 
35 
36 
37 
38 

40 


128. 1- 
129. 1 

i3o.i 
i3i.i 

l32.0 

I33.0 
i34.o 
I35.0 
I36.0 
136.9 


27.2 
27.4 
27.7 
27.9 
28.1 
28.-3 
28.5 
28.7 
28.9 
29.1 


191 

i 

i 

96 

98 

99 

200 


186.8 
187.8 
188.8 
189.8 
190.7 
191 .7 
192.7 
193.7 

194.7 
195.6 


39.7 
39.9 
4o.i 
40.3 
40.5 
40.8 
4i.o 

41.2 

4i.4 
4i.6 


25l 
52 

53 
54 
55 
56 

U 


245.5 
246.J5 
247.5 
248.4 
249.4 
250.4 
251.4 
25^.4 
253.3 
254.3 


52.2 

52.4 
52.6 
52.8 
53.0 
53.2 
53.4 
53.6 
.53.8 
54.1 


21 
22 
23 
24 
25 
26 


20.5 

21.5 

22.5 
23.5 
24.5 
25.4 
26.4 
27.4 
28,4 
29.3 


04.4 
o4.6 
04.8 
o5.o 
o5.2 
o5.4 
o5.6 
o5.8 
06.0 
06.2 


81 
82 

83 
84 
85 
86 

87 
88 
89 
90 


81.2 
82.2 
83.1 
84.1 
85.1 
86.1 

88!i 


16.8 
17.0 
17.3 
17.5 
17.7 
17.9 
18. 1 
18.3 
18.5 
18.7 


i4i 
42 
43 
44 
45 
46 
47 
48 

^9 
5o 


137.9 
138.9 
139.9 
140.9 
141.8 
142.8 
143.8 
144.8 
145.7 
146.7 


29.3 
29.5 
29.7 
29.9 
3o.i 
3o.4 
3o.6 
3o.8 
3i.o 

3l.2 


201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


196.6 
197.6 
198.6 
199.5 
200.5 
201.5 
202.5 
203.5 
204.4 
2o5.4 


41.8 
42.0 
42.2 
42.4 
42.6 
42.8 
43.0 
43.2 
43.5 
43.7 


261 
62 
63 
64 
65 
66 
67 
68 
69 
70 


255.3 
256,3 
257.3 

258.2 

259.2 
260.2 
261.2 

262.1 

263.1 
264.1 


54.3 
54.5 
54.7 
54.9 
55.T 
55.3 
55.5 
55.7 
55.9 
56.T 
•"56.3 
56.6 
56.8 
57.0 
57.2 
57.4 
57.6 
57.8 
58.0 
58.2 


3i 

32 

33 
54 
35 
36 

u 
% 

4i 

42 

43 
44 
45 
46 
4i 
48 

5o 


3o.3 
3i.3 
32.3 
33.3 
34.2 
35.2 
36.2 
37.2 
38.1 
39.. 


06.4 
06.7 
f)6.9 
07.1 
07.3 
07.5 

07.7 
07.9 
08.1 
08.3 


9' 
92 

% 

98 

99 

100 


89.0 
90.0 
91.0 
91.9 
92.9 
93.9 
94.9 

97.8 


18.9 
19.1 
19.3 
19.5 
19.8 
20.0 
20.2 
20.4 
20.6 
20.8 


i5i 

52 

53 
54 
55 
56 
57 
58 

^9 
60 


148.7 
149.7 
i5o.6 
i5i.6 
i52.6 
153.6 
154.5 
i55.5 
i56.5 


3,. 4 
3i.6 
3i.8 

32.0 
32.2 

32.4 
32.6 
32.9 
33. T 
33.3 

33.5 
33.7 
33.9 
34.T 
34.3 
34.5 
34.7 
34.9 
35.T 
35.3 


211 
12 
i3 
i4 
i5 
16 
17 
18 

>9 
20 


206.4 
207.4 
208.3 
209.3 
210.3 
211. 3 
212.3 

213.2 

214.2 

2l5.2 


43.9 
44.1 
44.3 
44.5 
44.7 
44.9 
45.1 
45.3 
45.5 
45.7 


271 

?3 
74 

t 


265.1 
266.1 
267.0 
268.0 
269.0 
270.0 
270.9 
271.9 
272.9 
273.9 


40.1 
4i.i 
42.1 
43.0 
44.0 
45.0 
46. 
47.0 

47.9 
48.9 


08.5 
i,8.7 
08.9 
C19.1 
09.4 
09.6 
09.8 
10.0 
10.2 
10.4 


lOI 

02 
o3 
04 
o5 
06 
07 
08 
09 
10 


98.8 
99.8 
100.7 
101. 7 
102.7 
io3.7 
104.7 
io5.7 
106.6 
107.6 


21.0 
21.2 
21.4 
21.6 
21.8 
22.0 
22.2 
22.5 
22.7 
22.9 


161 
62 
63 
64 
65 
66 
67 
68 

69 

70 


157.5 
i58.5 
159.4 
IU0.4 
161.4 
162.4 
i63.4 
164.3 
165.3 
166.3 


221 
22 

23 

24 

25 

26 

27 

28 

3o 


216.2 
217,1 
218.1 
219.I 
220.1 
221.1 
222.0 
223.0 
{24.0 
225. 


45.9 
46.2 
46.4 
46:6 
46.8 
47.0 
47.2 
47.4 
47.6 
47.8 
48.0 
48.2 
48.4 
48.7 
48.9 
49.1 
49.3 
49.5 
49.7 
49.9 


281 
82 
83 
84 
85 
86 

89 
90 


^7f9 
275.8 

276.8 
277.8 
278.8 
279.8 
280,7 
281.7 
282.7 
283.7 


58.4 
58.6 
58.8 
59.0 
59.3 
59.5 
59.7 

^•^ 
60.1 

60.3 


5i 

52 

53 
54 
55 
56 

% 


49.9 

rj 

52.8 
53.8 
54.8 
55.8 
56.7 
57.7 
58.7 


10.6 
10.8 

II.O 

II. 2 
1 1. 4 
11.6 
11.9 
12. 1 
12.3 

12.5 


111 
12 
i3 
14 
i5 
16 

>9 
20 


io8.6 
109.6 
110.5 
III. 5 
112. 5 
ii3.5 
1 14.4 
ii5.4 
116.4 
117.4 


23.1 

23.3 
23.5 
23.7 
33.9 
24.1 
24.3 
24.5 
24.7 
24.9 


171 

I 
2? 


167.3 
168.2 
.69.2 
170.2 
171. i 
172.2 
173. 1 
174. 1 
.75.1 
176. 1 


35.6 
35.8 
36.0 
36.2 
36.4 
36.6 
36.8 
37.0 
37.2 
37.4 


23l 
32 

33 
34 
35 
36 
37 
38 
39 
40 


226.0 
226.9 
227.9 
228.9 

l^:t 

231.8 

232.8 

233.8 
234.8 


291 
92 

i 

98 

,99 

3oo 


284.6 
285.6 
286.6 
287.6 
288.6 
289.5 
290.5 
291.5 
292.5 
293.4 


60.5 
60.7 
60.9 
61. 1 
61.3 
61.5 
61.7 
62^0 
62.2 
62.4 


Dist. 


Dep. 


I.au 


Dist 


Dep. 1 Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 78 Degree* 1 



TABLE II. (»••«•» 
Difference of Latitude and Departure for 13 Degrees. 


Dist. 


IiBt. 


Dep. 


Dis:. 


Lat. iDcp. 


put. 


I.at. 


Dep. 


Disl. 


Lat. 


Dep. 


Di»i. 


Lat. Dep. | 


I 

2 

3 
4 
5 
6 

I 

9 

lO 


OI.O 

01.9 
02.9 
03.9 
04.9 
o5.8 
06.8 
07.8 
08.8 
09.7 


00.2 
00.4 
00.7 
00.9 

OI.l 

01.3 
01.6 
01.8 
02.0 
02.2 


61 
62 
63 
64 
65 
66 
67 
68 

69 

70 


59.4 
60.4 
51.4 
62.4 
63.3 
64.3 
65.3 
66.3 
67.2 
68.2 


i3.7 
x3.9 

l4.2 

U.4 
i4.6 
14.8 
i5.i 
i5.3 
i5.5 
i5.7 


121 
22 
23 
24 
25 

26 

27 
28 

3o 


117.9 
118. 
119.8 
120.8 
121.8 
i«.8 
123.7 
124.7 
125.7 
126.7 


27.2 
27.4 
27.7 
27.9 
28.1 
28.3 
28.6 
28.8 
29.0 
29.2 


181 
82 
83 
84 
85 
86 
87 
88 
89 
90 


176.4 
177.3 
178.3 

180.3 
181. 2 
182.2 
183.2 

§84.2 

I85.I 


40.7 
40.9 
41.2 
41.4 
41.6 
41.8 

42.1 

4a. 3 
4a. 5 
42.7 


241 
4a 
43 
44 
45 
46 

ii 
it 


234.8 
235.8 
236.8 
237.7 
238.7 
239.7 
240.7 
241.6 
242.6 
243.6 


54.2 
54.4 
54.7 
54.9 
55.T 
55.3 
55.6 
55.8 
56.0 
56.2 


11 

12 

i3 
i4 
i5 
i6 

17 
i8 

»9 

20 


10.7 
11.7 

14.6 
i5.6 
16.6 
17.5 
18.5 
,9.5 


02.5 
02.7 
02.9 
o3.i 
o3.4 
o3.6 
o3.8 
o4.o 
04.3 
04.5 


71 
74 

11 
22 


69.2 
70.2 
71. 1 

73.1 
74.1 
75.0 
76.0 
77.0 
77.9 


16.0 
16.2 
16.4 
16.6 
16.9 
17. 1 
17.3 
17.5 
17.8 
18.0 


i3i 

32 

33 
34 
35 
36 

4 

40 


127.6 
128.6 
129.6 
136.6 
i3i.5 
f32.5 
133.5 
134.5 
i35.4 
136.4 


29.5 
29.7 
29.9 
3o.i 
3o.4 
3o.6 
3o.8 
3i.o 
3i.3 
3i.5 


191 
9? 

p 

99 

200 


186.1 
187.1 
188.1 
18.9.0 
196.0 
191 .0 
192.0 
192.9 

193.9 
194.9 


43.0 
43.2 
43.4 
43.6 
43.9 
44.1 
44.3 
44.5 
44.8 
45.0 


a5i 
5a 
53 
54 
55 
56 
57 
58 

U 


244.6 
245.5 
246.5 
247.5 
248.5 
249.4 
250.4 
251.4 

252.4 

253.3 


56.5 
56.7 
56.9 
57.1 
57.4 
57.6 
57.8 
58.0 
58.3 
58.5 


. 21 
22 
23 
24 
25 
26 
27 
28 

?9 
3o 


20.5 
21.4 
22.4 
23.4 
24.4 
25:3 
26.3 

vd 

29.3 


04.7 
04.9 
o5.2 

o5.4 
o5.6 
o5.8 
06.1 
06.3 
06.5 
06.7 


81 
83 

83 
84 
85 
86 

u 

89 

9° 


78.9 

79-9 
80.9 
81.8 
82.8 
83.8 
84.8 
85.7 
86.7 
87.7 


18.2 
18.4 
18.7 
18.9 
19.1 
19.3 
19.6 
19.8 
20.0 
20.2 


i4i 
42 
43 
44 
45 
46 


137.4 
138.4 
139.3 
146.3 
141.3 
142.3 
143.2 
144.2 
145.2 
146.2 


31.7 
31.9 

32.2 

32.4 
32.6 
32.8 
33.1 
33.3 
33.5 
33.7 


201 
02 
o3 
04 
o5 
06 

09 
10 


195.8 
196.8 
197.8 
198.8 
199.7 
200.7 
201,7 
202.7 
203.6 
204.6 


45.2 
45.4 
45.7 
45.9 
46.T 
46.3 
46.6 
46.8 
47.0 
47.2 


26i 

62 
63 
64 
65 
66 
67 
68 
69 
70 


254.3 
255.3 
256.3 
257.2 

258.2 

259.2 
260.2 
261. 1 
262.1 
263.1 


58.7 
58.9 
59.2 
59.4 
59.6 
59.8 
60.1 
60.3 
60.5 
60.7 


3i 

32 

33 
34 
35 
36 
3? 
38 

2 


3o.2 

3l.2 
32.2 

33.1 
34.1 
35.1 
36.1 
37.0 
38.D 
39.0 


07.0 
07.2 
07.4 
07.6 

S:? 

08.3 
08.5 
08.8 
09.0 


9» 
9» 

99 

100 


88.7 
89.6 
90.6 
91.6 
92.6 
93.5 
94.5 
95.5 
96.5 
97.4 


20.5 
20.7 
20.9 
21.1 
21.4 
21.6 
21.8 
22.0 

22.3 
22.5 


i5i 

52 

53 
54 
55 
56 


147. 1 
I48.I 
149.1 
i5o.i 
i5i.o 

I52.0 

i53.o 
x54.o 
154.9 
155.^ 


34.0 
34.2 
34.4 
34.6 

34.9 
35.T 
35.3 
35.5 
35.8 
36.0 


211 
12 
i3 

\i 

16 

11 

«9 
20 


205.6 
206.6 
207.5 
208.5 
209.5 
210.5 
211.4 
212.4 
2i3.4 
214.4 


47.5 
47.7 

48.1 
48.4 
48.6 
48.8 
49.0 
49.3 
49.5 


271 

li 
2? 


264.1 
265.0 
256.0 
267. c 
268.0 
268.9 
269.9 
270.0 
271.8 
272.8 


61.0 
61.2 
61 4 
61.6 
61.9 
62.1 
62.3 
62.5 
62.8 
63. 


4i 
4a 
43 
44 
45 
46 

% 


39.9 
40.9 
41.9 
42.0 
43.8 
44.8 
45.8 
46.8 


09.2 
09.4 
09.7 
09.9 

10. 1 
10.3 
10.6 
10.8 
II. 

11. 2 


lOI 

02 
o3 
o4 
o5 
06 

07 
08 
09 
10 


98.4 
99.4 
100.4 
101.3 
102.3 
io3.3 
104.3 
io5.2 
106.2 
107.2 


22.7 
22.9 
23.2 

23.4 
23.6 
23.8 
24.1 
24.3 
24.5 
24.7 


161 
62 
63 
64 
65 
66 

69 
70 


159.8 
160.8 
161.7 
162.7 
163.7 
164.7 
165.6 


36.2 
36.4 
36.7 
36.9 
37.; 
37.3 
37.6 
37.8 
38.0 
38.2 


221 
22 

23 
24 
25 

26 

11 


2i5.3 
216.3 
217.3 
218.3 
219,-2 
220.2 
221.2 
222.2 

223.1 
224.1 


49.7 

49.9 
5o.2 

5o.4 
5o.6 
5o.8 
5i.i 
5i.3 
5i.5 
5i.7 


281 
82 
83 
84 
85 
86 

ll 

89 
90 


273.8 
274.8 
275*7 
276.7 

27817 
279.6 
280.6 
281.6 
282.6 


63.2 
63.4 
63.7 
63.9 
64.T 
64.3 
64.6 
64.8 
65. 
65.2 


5i 

52 

53 
54 
55 
56 

U 


49.7 

5o.7 
5i.6 
5a .6 
53.6 
54.6 
55.5 
56.5 
57.5 
58.5 


11.5 

11.7 
11.9 
12 I 
12.4 

12.5 

12.8 

i3.o 
i3.3 
i3.5 


III 
12 

i3 
14 
i5 
x6 
17 
18 

'9 

20 


108.2 
209.1 

no. I 

III. I 

112,1 

113.0 
114.0 
i:5.c 
216.0 
116.9 


25.0 

25.2 

25.4 
25.6 
25.9 
26.1 
26.3 
26.5 
25.5 
27.0 


171 

72 
73 

2? 


166.6 
167.6 
168.6 
169.5 
170.5 
171.5 
172.5 
173.4 
174.4 
175.4 


38.5 
38.7 
38.9 
39.T 
39.4 
39.6 
39.8 
4o.o 
4o.3 
4o.5 


33l 

3a 
33 

34 
35 
36 

u 


225.1 
226.1 
227.0 
228.0 
229.0 

23o.o 

230.9 

231.9 

232. 9 

233.8 


5a. 

52.2 

52.4 
52.6 
52.9 
53.1 
53.3 
53.5 
53.8 
54.0 


291 

p 

,99 

3oo 


283:5 
284.5 
285.5 
286.5 
287.4 
288.4 
289.4 
290.4 
291.3 
292.3 


65.5 
65.7 
65.9 
66.T 
66.4 
66.6 
66.8 
67.0 
67.3 
67.5 


Disl. 


Dcp. ' Lat 


Disl. Dep 


LaL 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 77 Degte%: | 



»»r30j TABLE II. 


Difference of Latitude and Departure for 14 Degrees. 


Dist. 


I^. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lau 


Dep. 


Dist 


Ut. 


Dep. 


DisL 


Lat. 


Dep. 


I 


01 .0 


00.2 


61 


59.2 


i4.8 


131 


117.4 


29.3 


181 


175-6 


43.8 


241 


333.8 


58.3 


3 


01.9 


00.5 


63 


60.2 


i5.o 


32 


ti8.4 


29.5 


83 


176.6 


44.0 


42 


334.8 


58.5 


3 


oa.9 


00.7 


63 


61.1 


i5.a 


33 


119.3 


39.8 


83 


177.6 


44.3 


43 


335.8 


58.8 


4 


03.9 


01 .0 


64 


• 63,1 


l5.5 


M 


1 30. 3 


3o.o 


84 


178.5 


44.5 


44 


336.8 


59.0 


5 


04.9 
o5.8 


01.2 


65 


63.1 


i5.7 


35 


131.3 


3o.3 


85 


179.5 


44.8 


45 


337.7 


59.3 


6 


01.5 


66 


64.0 


16.0 


36 


iaa.3 


3o.5 


86 


180.5 


45.0 


46 


338.7 


59.5 


7 


06.8 


01.7 


67 


65.0 


16.2 


27 


133.3 


30.7 


87 


181.4 


45.3 


47 


339.7 


59.8 


8 


07.8 


01.9 


68 


66.0 


16.5 


38 


134.3 


3i.o 


88 


183.4 


45.5 


48 


340.6 


60.0 


9 


08.7 


02.3 


69 


67.0 


16.7 


39 


135.3 


3l.3 


89 


i83.4 


45.7 


49 


341.6 


60.3 


lO 


09.7 


oa.4 


70 


67.9 


16.9 


3o 


ia6.i 


3i.4 


90 


184.4 


46.0 


56 


a4a.6 


60.5 


II 


10.7 


oa.7 


71 


68.9 


17.3 


i3i 


127. 1 


3i.7 


191 


185.3 


46.3 


35l 


a43.5 


60.7 


la 


11.6 


03. 9 


72 


69.0 
70.8 


17.4 


32 


128. 1 


31.9 


9a 


186.3 


46.4 


52 


344.5 


61.0 


i3 


ia.6 


o3.i 


73 


"7.7 


33 


129.0 


32.2 


93 


187.3 


46.7 


53 


345.5 


61.3 


i4 


i3.6 


o3.4 


74 


71.8 


^7.9 


34 


i3o.o 


32.4 


94 


188.3 


46.9 


54 


346.5 


61.4 


i5 


14.6 


o3.6 


75 


73.8 


18. 1 


35 


i3i.o 


32.7 


95 


189.3 


47.2 


55 


247.4 


61.7 


i6 


i5.5 


o3.o 


76 


73.7 


18.4 


3(5 


i3a.o 


32.9 


96 


190.3 


47.4 


56 


248.4 


61.9 


17 


16.5 


o4.T 


77 


74.7 


18.6 


37 


133.9 


33.1 


97 


191. 1 


47.7 


ll 


249.4 


63. i 


i8 


17.5 


04.4 


78 


75.7 


18.9 


38 


133.9 


33.4 


98 


193. 1 


47.9 


350.3 


63.4 


^9 


18.4 


04.6 


S 


76.7 


19.1 


39 


134.0 
i35.8 


33.6 


99 


193. 1 


48.1 


59 


351.3 


63.7 


ao 


19.4 


04.8 
o5.i 


77.6 


19-4 


40 


33.9 


aoo 


194. 1 


48.4 


60 


353.3 


63.9 


ai 


ao.4 


81 


78.6 


19.6 


i4i 


136.8 


34.1 


30I 


195.0 


48.6 


261 


353.3 


63.1 


aa 


ai.3 


o5.3 


83 


79.6 


19.8 


4a 


137.8 


34.4 


03 


196.0 


48.9 


62 


354.3 


63.4 


aS 


aa.3 


o5.6 


83 


86.5 


30.I 


43 


138.8 


34.6 


o3 


197.0 


49.1 


63 


355.3 


63.6 


a4 


a3.3 


o5.8 


84 


81.5 


30.3 


44 


139.7 


34.8 


04 


197.9 


49.4 


64 


356.3 


63.9 


a5 


24.3 


06.0 


85 


83.5 


30.6 


45 


140.7 


35.1 


o5 


198.9 


49.6 


65 


257.1 


64.T 


a6 


a5,a 


06.3 


86 


83.4 


30.8 


46 


141.7 


35.3 


06 


199.9 


49.8 


66 


358.1 


64.4 


37 


a6'.a 


06.5 


«7 


84.4 


31. 


s 


143.6 


35.6 


07 


300.0 
30I.8 


56.1 


67 


3G9.1 


64.6 


a8 


ay.a 


06.8 


88 


85.4 


31.3 


143.6 


35.8 


08 


5o.3 


68 


360.0 


64.8 


a9 


a8.i 


07.0 


89 


86.4 


31.5 


49 


144.6 


36.0 


09 


303.8 


5o.6 


69 


361.0 


65.1 


3o 


29.1 


07.3 


r 


87.3 


31.8 


56 


145.5 


36.3 


10 


303.8 


5o.8 


70 


363.0 


65.3 


3i 


3o.i 


07.5 


91 


88.3 


33.0 


i5i 


146.5 


36.5 


an 


204.7 


5..0 


271 


363. 


65.6 


32 


3i.o 


07.7 


93 


89.3 


33.3 


53 


147.5 


36.8 


13 


3o5.7 


5i.3 


72 


363.9 


65.8 


33 


3a. 


08.0 


93 


90.3 


33.5 


53 


148.5 


37.0 


i3 


306.7 


5i.5 


73 


364.9 


66.0 


34 


33.0 


08. 3 


94 


91.3 


33.7 


54 


149.4 


37.3 


14 


307.6 


5i.8 


74 


a65.9 
a66.8 


66.3 


35 


34.0 


08.5 


95 


93.3 


33.0 


55 


i5o.4 


37.5 


i5 


ao8.6 


53.0 


75 


66.5 


36 


34.9 


08.7 


96 


93.1 


23.3 


56 


i5i.4 


37.7 


16 


309.6 


53.3 


76 


a67.8 


66.8 


3? 


35.9 


09.0 


97 


94.1 


33.5 


57 


153.3 


38.0 


J7 


310.6 


53.5 


77 


368.8 


67.0 


38 


36.0 
37.S 


09.3 


98 


95.1 


33.7 


58 


i53.3 


38.3 


18 


311. 5 


53.7 


78 


269.7 


67.3 


39 


09.4 


99 


96.1 


34.0 


59 


i54.3 


38.5 


»9 


313.5 


53.0 


79 


370.7 


67.5 


40 


38.8 


09.7 


100 


97.0 


34.3 


60 


r55.2 


38.7 


30 


313.5 


53.3 


80 


371.7 


67.7 


4i 


39.8 


09.9 


101 


98.0 


24^4 


161 


156.2 


38.9 


331 


214.4 


53.5 


381 


272.7 


68.0 


42 


40.8 


10.3 


oa 


99.0 


24.7 


63 


157.3 


39.5 


32 


3i5.4 


53.7 


83 


373.6 


68.3 


43 


41.7 


10.4 


o3 


99.9 


34.9 


63 


i58.3 


39.4 


33 


316.4 


53.9 


83 


374.6 


68.5 


44 


4a.7 


10.6 


04 


100.9 


35.2 


64 


159. 1 


39.7 


34 


317.3 


54.3 


84 


375.6 


68.7 


45 


43.7 


10.9 


o5 


101.9 


25.4 


65 


160. 1 


39.9 


35 


318.3 


54.4 


85 


376.5 


68.9 


46 


44.6 


II. I 


06 


102.9 
I03.8 


25.6 


66 


161. 1 


40.3 


36 


319.3 


54.7 


86 


277.5 


69.3 


47 


45.6 


11.4 


07 


25.9 


67 


162.0 


40.4 


27 


320. 3 


54.9 


87 


378.5 


69.4 


48 


46.6 


11.6 


08 


104.8 


26*1 


68 


163.0 


40.6 


38 


331.3 


55.3 


88 


279.4 


69.7 


49 


47.5 


II. 9 


09 


I05.8 


26.4 


69 


164.0 


40.9 


39 


333.3 


55.4 


89 


a8o.4 


69.9 


5o 


48.5 


la.i 


10 


106.7 


26.6 


70 


I65.0 


4i.T 


36 


333.3 


55.6 


-91 


a8i.4 


70.3 


5i 


49.5 


13.3 


III 


107.7 


26.9 


171 


165.9 


41.4 


33 1 


334.1 


55.9 


391 


382.4 


70.4 


52 


5o.5 


13.6 


13 


108.7 


27.1 


73 


166.9 


41.6 


33 


335. 1 


56.1 


92 


283.3 


70.6 


53 


5i.4 


13.8 


i3 


109.6 


27.3 


73 


'^•i 


41.9 


33 


336.1 


56.4 


93 


284.3 


70.9 


54 


5a.4 


i3.i 


i4 


110.6 


27.6 


74 


43. i 


34 


a37.o 


56.6 


94 


285.3 


71.1 


55 


53.4 


i3.3 


iC 


II 1. 6 


27.8 


75 


169.8 


43.3 


35 


328.0 


56.9 


95 


286.2 


71.4 


56 


54.3 


i3.5 


16 


II3.6 


28.1 


76 


170.8 


43.6 


36 


339.0 


57.; 


96 


287.2 


71.6 


57 


55.3 


i3.8 


«7 


ii3.5 


38.3 


77 


171. 7 


43.8 


37 


33o.o 


57.3 


P 


288.2 


71.9 


58 


56.3 


i4.o 


18 


114.5 


28.5 


78 


172.7 


43.1 


38 


230.9 


57.6 


289.1 


73.1 


59, 57. a 


i4.3 


»9 


II5.5 


28.8 


79 


173.7 


43.3 


39 


331.9 


57.8 


99 


390.1 


73.3 


6oj58.a 


14.5 


30 


1 16.4 


39.0 
Lat. 


80 


174.7 


43.5 


40 


333.9 


58.1 


3no 


391. 1 


73.6 


UUul Dep. 


Lat. 


Dist. 


Dep. 


Dist. 


Dep. 


Lat. 


IKst. 


Dep. 


Lat. 


Dist. ' 


Den. 


Lat. 


[For 76 D^greei. | 



TABLE II. 11^ tt 
Difference of Latitude and Departure for 15 Degrees. 


Dist. 


I.Rt. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


1 

9 

3 
4 
5 
6 

I 

9 

lO 


OI.O 

01.9 
02.9 
o3.9 
04.8 
o5.8 
06.8 

3:; 

09.7 


00.3 
00.5 
00.8 

OI.O 

01.3 
01.6 
01.8 
03. 1 
02.3 
02.6 


6i. 
62 
63 
64 
65 
66 

69 

70 


58.9 

60.9 
61.8 
62.8 
63.8 
64.7 
65.7 
66.6 
67.6 


i5.8 
16.0 
16.3 
16.6 
16.8 

17.3 
17.6 

17.9 
18. 1 


121 

32 
23 

24 

25 

26 

11 


116. 
117. 8 
118.8 
119. 8 
120.7 
121.7 
122.7 
123.6 
124.6 
125.6 


3i.3 
3i.6 
3i.8 

32.1 

32.4 
32.6 
32.9 
33.i 
33.4 
33.6 


181 
82 
83 
84 
85 
86 

87 
88 
89 
90 


174.8 
175.8 
176.8 
177.7 
178.7 
'Z9-7 
180.6 
181.6 
182.6 
i83.5 


46.8 
47.1 
47.4 

47.6 

4I:? 
48.4 
48.7 
48.9 
49.2 


241 
42 
43 
44 
45 
46 


232.8 

233.8 
234.7 
^35.7 
236.7 
237.6 
238.6 
239.5 
240. L 
241.5 


62.4 
62.6 
62.0 
63. i 
63.4 
63.7 
63.9 
64.i 
64.4 
64.7 


II 

13 

i3 

14 
i5 
i6 

\l 

19 

20 


10.6 

II.6 

12.6 

i3.5 
i4.5 
i5.5 
16.4 
17.4 
18.4 
19.3 


02.8 
o3.i 
o3.4 
o3.6 
03.9 
04.1 
04.4 
04.7 
04.9 
o5.2 


7< 

77 
78 


68.6 
69.5 
70.5 
71.5 
72.4 
73.4 
74.4 
75.3 
76.3 
77.3 


18.4 
18.6 
18.9 
.9.2 
19.4 
19.7 
19.9 
20.2 
20.4 
20.7 


i3i 

32 

33 
34 
35 
36 

21 


126.5 

I28!5 
129.4 
.36.4 
i3i,4 
i32,3 
133.3 
i34.3 
i35.2 


33.9 
34.3 
34.4 
34.7 
34.9 
35,1 
35.5 
35,7 
36. 
36.2 


191 
92 

99 

200 


184.5 
185.5 
186.4 
187.4 
188.4 
189.3 
190.3 
191. 3 
192.2 
193.2 


49.4 

49.7 
5o.o. 
5o.2 
5o.5 
50.7 
5i.o 

5l.2 

5i.5 
5i.8 


25l 
52 

53 
54 
55 
56 

U 


242.4 
243.4 
244.4 
245.3 
246.3 
247.3 

348.2 

249.2 

25o.2 
251.1 


65. D 
65.2 
65.5 
65.7 
66.0 
66.3 
66.5 
66.8 
67.0 
67.3 


21 

aa 
a3 

24 
25 

a6 

27 
38 

,9 
So 


20.3 

31.3 
23.3 
23.3 
24.1 
25.1 
26.1 

IK 

29.0 


o5.4 

^•■^ 
06.0 

06.2 

06.5 

06.7 

07,0 

07.2 

07.5 

07.8 


81 
82 

83 
84 
85 
86 

U 
89 

9" 


78.2 

81. 1 
82.1 

83.1 
84.0 
85. 
86.0 
86.9 


21.0 
21.2 

31.5 

21.7 
22.0 
22.3 

22.5 
22.8 
23.0 

23.3 


i4i 
42 
43 
44 
45 
46 
47 
48 

n 


l3ti.2 

137.2 
I38.I 
139. 1 
i4o.i 
i4i.o 
142.0 
143.0 
143.9 
144.9 


36.5 
36.8 
37.0 
37.3 
37.5 
37.8 
38.0 
38.3 
38.6 
38.8 


201 
02 
o3 
04 
o5 
06 

'd 

09 
10 


194.2 
195. 1 
196. 1 

199.0 
199.9 

200.9 
201.0 

202.8 


52.6 

52.3 
52.5 
52.8 
53.1 
53.3 
53.6 
53.8 
-54.1 
54.4 


261 
62 

63 

64 
65 
66 

u 

69 

70 


252.1 

353.1 

254.0 

255.0 
256.0 
256.9 
257.9 
258.0 
259.8 
260.8 


67.6 

68.3 

68.6 
68.8 
69.1 
69.4 
69.6 
69.9 


3i 
3a 
33 
34 
35 
36 
37 
38 

IS 


J9-9 
30.9 
3i.o 
32.8 
33.8 
34.8 
35.7 
36.7 
37.7 
38.6 


08.0 
08.3 
08.5 
08.8 
09.1 
09.3 
09.6 
09.8 
10. 1 
10.4 


9' 

92 

98 

99 

100 


89.8 
90.8 
91.8 
92.7 
93.7 
94.7 
95.6 
96.6 


23.6 
23.8 

34.1 
34.3 
24.6 
24.8 

25.1 

25.4 
25.6 
25.9 


i5i 

53 

53 
54 
55 
56 

57 
58 


145.0 
146.8 
r47.8 
148.8 
149.7 
i5o.7 
i5i.7 
.52.6 
.53.6 
.54.5 


39.1 
39.3 
39.6 
39.9 
40.1 
40.4 
40.6 
40.9 
4i.2 
41.4 


211 
12 
i3 
i4 
i5 
16 

17 
18 

19 

20 


203.8 
204.8 
205.7 
206.7 

209.6 
210.6 
211.5 
212.5 


54.6 

54.9 
55.T 
55.4 
55.6 
55.9 
56.5 
56.4 
56.7 
56.9 


27. 

72 

1 


261.8 
262.7 
263.7 

264.7 
265.6 
266.6 
267.6 
268.5 
269.5 
270.5 


70.1 
70.4 
70.7 
70.9 
71.2 
71.4 
71.7 
72.0 
72.2 
72.5 


4i 

42 

43 
44 
45 
46 

47 
48 


39.6 
40.6 
41.5 
42.5 
43.5 
44.4 
45.4 
46.4 
47.3 
48.3 


10.6 
10.9 
II. I 
ri.4 
11.6 
11.9 
12.2 
12.4 
12.7 
12.9 


101 
02 

o3 
o4 

^ 

07 
08 
09 
10 


97.6 
98.5 
99.5 
100.5 
101.4 
102.4 
io3.4 
ro4.3 
io5.3 
106.3 


26.1 
26.4 
26.7 
26.9 
27.2 
27.4 
27.7 
28.0 
28.2 
28.5 


161 
62 
63 
64 
65 
66 

67 
68 
69 

70 


155.5 
156.5 
157.4 
.58.4 
159.4 
160.3 
161. 3 
162.3 
163.2 
164.2 


41.7 
41.9 
42.2 
42.4 
42.7 
43.0 
43.2 
43.5 
43.7 
44.0 


221 
22 

33 

34 

35 
36 

11 
II 


2.3.5 
214.4 
2i5.4 
216.4 
217.3 
218.3 
219.3 
320. 2 
221.2 
222.2 


57.2 
57.5 

58. 
58.2 
58.5 
58.8 
59.0 
59.3 
59.5 


28. 
82 
83 
84 
85 
86 

87 
88 

89 
90 


271.4 
272.4 
273.4 
274.3 
275.3 
276.3 
277.2 
278.2 
279.2 
280.1 


72.7 
73.0 
73.2 
73.5 
73.8 
74.0 
74.3 
•74.5 
74.8 
75.1 


5i 

52 

53 
54 
55 
56 

U 

Dist. 


49.3 
5o.2 

5l.2 
52.2 

53.1 
54.1 
55.1 
56.0 
57.0 
58.0 


.3.2 

i3.5 
i3.7 
i4.o 
14.2 
14.5 
14.8 
i5.o 
i5.3 
i5.5 


III 
12 
i3 
i4 
i5 
16 

17 
18 

19 
20 


107.2 
108.2 
109.1 
no. I 
III. I 
112. 
ii3.o 
114.0 
114.9 
115.9 


28.7 
29.0 
29.2 
29.5 
29.8 
3o.o 
3o.3 
3o.5 
3o.8 
3i.i 


171 
72 
73 
74 
75 
76 


.65.2 
.66.1 
167. 1 
168.1 
169.0 
170.0 
171.0- 

171. 9 
172.9 
173.9 


44.3 
44.5 
44.8 
45.0 
45.3 
45.6 
45.8 
46.1 
46.3 
46.6 


23 1 
32 

33 
34 
35 
36 

37 
38 


223.1 
224.1 
225.1 
226.0 
227.0 
228.0 
228.9 
229.9 
230.9 

231.8 


60.0 
60.3 
60.6 
60.8 
61. 1 
61.3 
61.6 
61.9 
62.1 


29. 
92 

9^ 
94 

?^ 
96 

97 

98 

3oo 


281. 1 
282.1 
283. 
384.0 
284.9 
285.9 
286.9 
287.8 
288.8 
289.8 


75.3 
75.6 
75.8 
76.1 
76.4 
76.6 
76.9 
77. s 

77.6 


Dep. 


Lat. 


Dist. 


Den. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 75 Deirreei. j 



Pai»»J TABLE II. 


Difference of Latitude and Departure for 16 Degrees 


Dim. 


Lat. 


Dcp. 


Dist. 


Lat. 


Dcp. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist.| Lat. 


Dep. 


I 


01 .o 


00.3 


61 


58.6 


16.8 


121 


116.3 


33.4 


181 


174.0 


49 -.9 


241 231.7 


66.4 


a 


01.9 


00.6 


6a 


59.6 


17. 1 


22 


117.3 


33.6 


82 


174.9 


56.5 


42 232.6 


66.7 


3 


C2.9,'x>.8 


63 


60.6 


17.4 


a3 


118. a 


33.9 


83 


175.9 


5o.4 


43 


233.6 


67.0 


4 


o3.8 


01. 1 


64 


61.5 


17.6 


24 


119. a 


34.a 


84 


176.0 
177.8 


50.7 


44 


234.5 


67.3 


5 


04.8 


01.4 


65 


6a. 5 


17.9 


a5 


lao.a 


34.5 


85 


5i.o 


45 


235.5 


67.5 


6 


o5.8 


01.7 


66 


63.4 


i8.a 


a6 


lai.i 


34.7 


86 


178.8 


5i.3 


46 


236.5 


67.8 


7 


06.7 


01.9 


67 


64.4 


18.5 


27 


laa.i 


35.0 


87 


179.8 


5i.5 


47 


237.4 


68.1 


8 


07.7 


02. a 


68 


65.4 


18.7 


a8 


ia3.o 


35.3 


88 


180.7 


5i.8 


48 


238.4 


68.4 


9 


08.7 


oa.5 


69 


66.3 


X9.0 


a9 


ia4.o 


35.6 


89 


181.7 


52.1 


49 


239.4 


68.6 


lO 


09.6 


02.8 


70 


67.3 


.9.3 


36 


'ia5.o 


35.8 


90 


i8a.6 


52.4 


5o 


240.3 


68.9 


XI 


10.6 


o2.o 


71 


68.a 


19.6 


i3i 


ia5.9 


36.1 


191 


i83.6 


52.6 


25l 


241.3 


69.a 


la 


II. 5 


o3.3 


72 


69.a 


19.8 


3a 


126.0 
127.8 


36.4 


92 


184.6 


.52.9 


52 


242.2 


69.5 


i3 


ia.5 


o3.6 


73 


70.a 


ao.i 


33 


367 


93 


185.5 


53.2 


53 


243.2 


69.7 


i4 


i3.5 


03.9 


74 


71. 1 


ao.4 


34 


128.8 


36.9 


94 


186.5 


53.5 


54 


244.2 


70.0 


i5 


14.4 


04.T 


75 


7a. I 


ao.7 


35 


129.8 


37.5 


95 


187.4 


53.7 


55 


245.1 


70.3 


i6 


i5.4 


04.4 


76 


73.1 


ao.9 


36 


i3o.7 


37.5 


96 


188.4 


54.0 


56 


246.1 


70.6 


17 


16.3 


04.7 


7s 


74.0 


ai.a 


37 


i3i.7 


37.8 


97 


189.4 


54.3 


57 


247.0 


70.8 


i8 


17.3 


o5.o 


75.0 


ai.5 


38 


132.7 


38. 


'98 


196.3 


54.6 


58 


248.0 


71. 1 


>9 


18.3 


o5.a 


79 


75.9 


ai.8 


39 


1 33. 6 


38.3 


99 


191.3 


54.9 


59 


249.0 


71.4 


ao 


I9.a 


o5.5 


80 


76.9 


aa.i 


40 


134.6 


38.6 


200 


19a. 3 


55.T 


66 


249.9 


71.7 


ai 


ao.a 


o5.8 


81 


Vd 


aa.3 


i4i 


135.5 


38.9 


aoi 


193. a 


55.4 


261 


250.9 


71.9 


aa 


ai.i 


C^.l 


8a 


aa.6 


4a 


136.5 


39.T 


oa 


194.2 


55.7 


62 


251.9 

252.8 


7a. a 


a3 


aa.i 


06.3 


83 


79.8 


aa.9 


43 


137.5 


39.4 


o3 


195. X 


56.0 


63 


72.5 


a4 


a3.i 


06.6 


84 


86.7 


a3.a 


44 


138.4 


39.7 


o4 


196. 1 


56.a 


64 


253.8 


72.8 


a5 


a4.o 


06.9 


85 


81.7 


a3.4 


45 


139.4 


46.0 


o5 


197.1 


56.5 


65 


254.7 


73.0 


adjaS.o 


07. a 


86 


8a. 7 


23.7 


46 


140.3 


4o.a 


06 


198.0 


56.6 


66 


255.7 


73.3 


a7:a6:o 


07.4 


87 


83.6 


a4.o 


47 


i4i.3 


40.5 


07 


199.0 


57.1 


67 


256.7 


73.6 


a3 ; a6.9 


07.7 


88 


84.6 


a4.3 


48 


142.3 


40.8 


08 


«99-9 


57.3 


68 


a57.6 


73.9 


Z\IU 


08.0 


89 


85.6 


a4.5 


49 


143.2 


41.1 


09 


aoo.9 


57.6 


69 


a58.6 


74.1 


08.3 


9^ 


86.5 


a4.8 


56 


144.2 


4i.3 


10 


aoi.9 


57.9 


70 


a59.5 


74.4 


3i 1 89.8 


08.5 


91 


87.5 


a5.i 


i5i 


145.2 


4i.6 


a'li 


aoa.8 


58.a 


271 


a6o.5 


74.7 


3al3o.8 


08.8 


9a 


88.4 


a5.4 


5a 


I46.I 


41.9 


la 


ao3.8 


58.4 


72 


a6i.5 


75.0 


33i3i.7 


09.1 


93 


89.4 


a5.6 


53 


147. 1 


42.2 


i3 


204.7 


58.7 


73 


a6a.4 


75.2 


34 -32.7 


09.4 


94 


90.4 


a5.9 


54 


I48.0 


4a. 4 


i4 


205.7 


59.0 


74 


263.4 


75.5 


35-33.6 


09.6 


95 


91.3 


a6.a 


55 


1490 


4a. 7 


i5 


ao6.7 


59.3 


75 


264.3 


75.8 


36134.6 


09.9 


96 


9a.3 


a6.5 


56 


i56.o 


43.0 


16 


ao7.6 


59.5 


76 


265.3 


76.1 


37 


35.6 


10. a 


97 


93.a 


a6.7 


57 


i5o.9 


43.3 


17 


ao8.6 


59.8 


77 


266.3 


76.4 


38 


36.5 


10.5 


98 


94.a 


a7.o 


58 


i5i.9 
i52.8 


43.6 


18 


ao9.6 


66.1 


78 


267.2 


76.6 


39 


37.5 


10.7 


99 


95. a 


a7.3 


59 


43.8 


«9 


aio.5 


60.4 


79 


268.2 


76.9 


4o 


38.5 


II. 


100 


96.1 


37.6 


60 


153.8 


44.1 


ao 


aii.5 


60.6 


80 


269.2 


77.2 


4i 


39.4 


II. 3 


lOI 


97. « 


a7.8 


161 


154.8 


44.4 


aai 


aia.4 


60.9 


281 


270.1 


77.5 


4a 


40.4 


11.6 


oa 


98.0 


a8.i 


6a 


i55,7 


44.7 


aa 


ai3.4 


61 .a 


82 


271. 1 


77-7 


43 


4i.3 


II. 9 


o3 


99.0 


28.4 


63 


156.7 


44.9 


a3 


ai4.4 


61.5 


83 


272.0 


78.0 


44 


4a.3 


la.i 


04 


lOO.O 


28.7 


64 


157.6 


45.a 


a4 


ai5.3 


61.7 


84 


273.0 


78.3 


45 


43.3 


ia.4 


o5 


100.9 


28.9 


65 


158.6 


45.5 


a5 


216.3 


6a. 


85 


274.0 


78.6 


46 


44. a 


ia.7 


06 


IOI.9 


29.2 


66 


159.6 


45.8 


a6 


217.2 


6a. 3 


86 


274.9 


78.8 


47 


45.a 


i3.o 


07 


loa.9 
I03.8 


29.5 


67 


160.5 


46.0. 


27 


218.2 


6a. 6 


87 


275.0 
276.8 


79.1 


48 


46.1 


i3.a 


08 


29.8 


68 


161. 5 


46.3 


a8 


219.2 


6a. 8 


88 


79-4 


49 


47.1 


i3.5 


09 


104.8 


36.0 


69 


162.5 


46.6 


29 


220.1 


63.1 


89 


277.8 


79-7 


56 


48.1 


i3.8 


10 


105.7 


3o.3 


70 


i63.4 


46.9 


3o 


221. 1 


63.4 


90 


278.8 


79-9 


"5? 


49.0 


14. 1 


III 


106.7 


3o.6 


171 


164.4 


47.1 


a3i 


222.1 


63.7 


291 


279.7 


80. a 


52 


5o.o 


i4.3 


la 


107.7 


30.9 


72 


i65.3 


47.4 


3a 


223.0 


63.9 


92 


280.7 


80.5 


53 


50.9 


14.6 


i3 


108.6 


3i.i 


73 


166.3 


47.7 


33 


224.0 


64.a 


93 


281.6 


80.8 


54 


51.9 


14.9 


14 


109.6 


3i.4 


74 


167.3 


48. 


34 


224.9 


64.5 


94 


282.6 


81.0 


55 


52. 

53.6 


i5.a 


i5 


1 10.. 5 


31.7 


75 


168.2 


48.a 


35 


225.9 


64.8 


95 


283.6 


81.3 


56 


i5.4 


16 


111.5 


32.0 


76 


169.2 


48.5 


36 


226.9 
227.8 


65.1 


96 


284.5 


81.6 


57 


54.8 


i5.7 


«7 


iia.5 


32.2 


77 


170.1 


48.8 


37 


65.3 


P 


285.5 


81.9 


58 


55.8 


16.0 


18 


ii3.4 


32.5 


78 


171. 1 


49.1 


38 


228.8 


65.6 


286.5 


8a. I 


59 


56.7 


16.3 


19 


114.4 


32.8 


79 


172. 1 


49.3 


39 


229.7 


65.9 


99 


a87.4 


8a .4 


6o 


57.7 


16.5 


ao 


ii5.4 


33.1 


80- 


173.0 


49.6 


4o 


23o.7 


66.a 


3oo 


a88.4 


8a. 7 


bist. 


Dep. 


Lfii. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep._ 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 74 Degrees. | 



TABLE 11. irm» 
Difference of Latitude and Departure for 17 Decrees. 


Dist 


T.iit. 


Dcp. 


Dist. 


Lai. 


Dep. 


Dist. 


Lat. 


Dep. 


Dift. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 
a 
3 
4 
5 
6 
7 
8 

9 

lO 


01.0 

01.9 
oa.o 
o3.8 
04.8 

^•"^ 
06.7 

07.7 

08.6 

09.6 


00.3 
00.6 
00.9 
01. a 
01.5 
01 .8 
oa.o 
oa.3 
oa.6 
oa.9 


61 
6a 
63 
64 
65 
66 
67 
68 
69 
70 


58.3 
59.3 
60. a 
61. a 
6a. a 
63.1 
64.1 
65.0 
66.0 
66.9 


17.8 
18. 1 
18.4 
18.7 
19.0 
19.3 
19.6 
19.9 
ao.a 
ao.5 


lai 
aa 
a3 

24 
a5 
a6 

11 
12 


115.7 
116. 7 
117.6 
118.6 
119. 5 
iao.5 
iai.5 
iaa.4 
ia3.4 
ia4.3 


35.4 
35.7 
J36.0 
36.3 
36.5 
36.8 
37.1 
37.4 
37.7 
38.0 


181 
8a 
83 
84 
85 
86 

87 
88 
89 
90 


173. 1 
174.0 
175.0 
176.0 
176.9 

179.8 

180.7 
181 .7 


5a.9 
53. a 
53.5 
53.8 
54.1 
54.4 
54.^7 
55.0 
55.3 
55.6 


a4i 
4a 
43 
44 
45 
46 
47 
48 


a3o.5 
a3i.4 
a3a.4^ 
a33.3 
234.3 
a35.3 
a36.2 
237.2 
238.1 
a39.i 


70.5 
70.8 
71.0 
71.3 
71.6 

71.9 

72.2 
72.5 
72.8 
73.1 


II 

13 

i3 
14 
i5 
i6 

\l 
19 

30 


10.5 
11.5 
12.4 
i3.4 
i4.3 
i5.3 
16.3 
17. a 
18. a 
19.1 


o3.a 
o3.5 
o3.8 
04.1 
04.4 
04.7 
o5.o 
o5.3 
o5.6 
o5.8 


71 

'! 

74 
75 
76 


5Z-9 
68.9 

69.8 
70.8 
71.7 
72.7 
73.6 
74.6 


ao.8 
ai.i 
ai.3 
ai.6 
ai.9 
aa.a 
aa.5 
aa.8 
a3.i 
a3.4 


i3i 
3a 
33 
34 
35 
36 

u 

4o 


ia5.3 
ia6.a 

ia8.i 
ia9.i 
136.1 
i3i.o 
i3a.o 
i3a.9 
133..9 


38.3 
"38.6 
38.9 
39.a 
39.5 
39.8 
40. 1 
40.3 
40.6 
40.9 


191 
9a 

99 
aoo 


18a. 7 
183.6 
184.6 
i85.5 
186.5 
187.4 
188.4 
189.3 
190.3 
191 .3 


55.8 
56.1 
56.4 
56.7 
57.0 
57.3 
57.6 

58.2 
58.5 


a5i 
5a 
53 
54 
55 
56 


a4o.o 
a4i.o 

a4i.9 
342.9 
a43.o 
244.8 
a45.8 
a46.7 

liU 


73.4 
73.7 
74.0 
74.3 
74.6 
74.8 
75.1 
75.4 
75.7 
76.0 


ai 
aa 
a3 
a4 
a5 
a6 

27 

aS 

1! 


ao.i 
ai.o 
aa.o 
a3.o 
a3.9 
24.0 
a5.8 
a6.8 


06.1 
06.4 
06.7 
07.0 
07.3 
07.6 

08.5 
08.8 


81 
8a 
83 
84 
85 
86 

89 
90 


m 

8i.3 
8a. a 
83.a 
84.2 
85.1 
86.1 


a3.7 
a4^o 
a4.3 
a4.6 

a4.9 
a5.i 

a5.4 
a5.7 
a6.o 
a6.3 


i4i 
4a 
43 
44 
45 
46 


134.8 
i35.8 
136.8 
137.7 
138.7 
139.6 
140.6 
i4i.5 
i4a.5 
143.4 


4i.a 
41.5 
4i.8 
42.1 
42.4 
42.7 
43.0 
43.3 
43.6 
43.9 


aoi 
oa 
o3 
04 
o5 
06 

09 

10 


19a. a 
193.2 
194. 1 
195. 1 
196.0 
197.0 
198.0 
198.9 

«99-9 
aoo. 8 


58.8 
59.4 

59.9 
60. a 
60.5 
60.8 
61. 1 
61.4 


a6i 
6a 
63 
64 
65 

.66 

69 

70 


a49.6 
a56.6 
251.5 
a5a.5 
a53.4 
a54.4 
a55.3 
a56.3 
257.2 

258.2, 


76.3 
76-6 
76.9 

78.4 

7«.6 
78.9 


3i 
3a 
33 
34 
35 
36 

% 

12 


39.6 

3o.6 
3i.6 
3a.5 
33.5 
34.4 
35.4 
36.3 
37.3 
38.3 


09.1 

09.6 

09.9 

10. a 
10.5 
10.8 
II. I 
1 1. 4 
11.7 


9' 
9» 

98 

99 

100 


87.0 
88.0 
88.9 
89.0 
90.8 
91.8 
9a. 8 
93.7 

H'l 
95.6 


a6.6 
a6.9 
a7.a 
a7.5 
27.8 
a8.i 
a8.4 
a8.7 
a8.9 
a9.a 


i5i 
5a 
53 
54 
55 
56 

U 


144.4 
145.4 
146.3 
147.3 
i48.a 
149. a 
i5o.i 
i5i.i 
i5a.i 
i53.o 


44.1' 
44.4 
44.7 
45.0 
45.3 
45.6 
45.9 
46.5 
46.5 
46.8 


an 
la 
i3 
i4 
i5 
16 

17 
18 

'9 
ao 


aoi.8 
aoa.7 
ao3.7 
ao4.6 
ao5.6 
ao6.6 
ao7.5 
ao8.5 
209.4 
aio.4 


61.7 
6a. 
6a. 3 
6a .6 
6a. 
63.2 
63.4 
63.7 
64.0 
64.3 


371 

H 

'7I 
77 
78 


260.1 
261.1 
262.0 
263 .0 
263.9 
264.9 
a65.9 
a66.8 
a67.8 


^1 

22:t 

80.4 
80.7 
81.0 
81.3 
81.6 
81.9 


4i 
4a 
43 
44 
45 
46 
47 
48 


39.2 
4o.a 
4i.i 
42.1 
43.0 
44.0 

44.9 
45.9 
46.0 
47.8 


la.o 
ia.3 
ia.6 
ia.9 
i3.a 

'd-i 

14.0 
14.3 
14.6 


lOI 

oa 
o3 
04 
o5 
06 

09 
10 


96.6 

m 

99.5 
100.4 
101.4 
ioa.3 
103.3 
io4.a 
io5 2 


a9.5 
39.8 
3o.i 
3o.4 
30.7 
3i.o 
3i.3 
3i.6 
31.9 
3a. a 


161 
6a 
63 
64 
65 
66 

69 
70 


154.0 
154.9 
155.9 
156.8 

160.7 
161 .6 
i6a.6 


47.1 
47.4 
47.7 

47.9 
48.a 
48.5 
48.8 
49.1 
49.4 
49.7 


aai 
aa 
a3 

a4 
a5 
a6 
27 
a8 
a9 
3o 


an. 3 
aia.3 
ai3.3 
ai4.a 
ai5.a 
ai6.i 
ai7.i 
ai8.o 
ai9.o 
aao.o 


64.6 

64.9 
65.2 
65.5 
65.8 
66.1 
66.4 
66.7 
67.0 
67.2 


a8i 
8a 
83 
84 
85 
86 

1^ 
89 
9° 


a68.7 
a69.7 
a7o.6 
371.6 
372.5 
273.5 
274.5 
375.4 
376.4 
377.3 


8a. a 
8a .4 
8a.7 
83. 
83 ;3 
83.6 
83.9 
84.3 
84.5 
84.8 


5i 
5a 
53 
54 
55 
56 

Uist. 


48.8 

5o.7 
5i.6 
5a .6 
53.6 
54.5 
55.5 
56.4 
57.4 


14.9 

i5.a 
i5.5 
i5.8 
16.1 
16.4 
16.7 
17.0 
I7.a 
17.5 


in 
la 
i3 
i4 
i5 
16 

\l 

19 
ao 


106.1 
109.0 

IIO.O 

110.9 

III.O 

iia.8 
II3.8 
114.8 


3a.5 

3a.7. 
33.0 
33.3 
33.6 
33.9 
34.a 
34.5 
34.8 
35.1 


171 

76 

Dist. 


163.5 
164.5 
i65.4 
166.4 
167.4 
168.3 
169.3 
170. a 
171. a 
17a. 1 


5o.o 
5o.3 
5o.6 
50.9 
5i.a 
5i.5 
51.7 
5a .0 
5a.3 
5a .6 


a3i 
3a 
33 
34 
35 
36 

37 
38 
39 
40 


aao.9 
aai.o 
aaa.8 
aa3.8 
224*7 
aa5.7 
2a6.6 
aa7.6 
aad.6 
aa9.5 


67.5 
67.8 
68.1 
68.4 
68.7 
69.0 
69.3 
69.6 
69.9 
70. a 


391 

9» 

i 

3oo 


378.3 
a79.a 
a8o.2 
a8i.a 
38a. I 
a83.i 
a84.o 
285.0 
a85.9 
386.9 


85.1 
85.4 
85.7 
86.0 
86.3 
86.5 
86.8 
87.1 
87.4 
87.7 


Dep. 


Lr.t. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Ut. 


[For 73 DegreM. 



'"vM TABLE U. 


Difference of Latitude and Departure for IS Degrees. 


Dist. 


Lat. 


Dep. 


Dist. 


T.;! 


RPl 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


D«.p. 


I 


01 .0 


00.3 


61 


58.0 


18.9 


121 


ii5.i 


37.4 


181 


172. 1 


55.9 


24l 


229.2 


74.5 


2 


01.9 


00.6 


62 


59.0 


19.2 


22 


116. 


37.7 


82 


173. 1 


56.2 


42 


23o.2 


74.8 


3 


02.0 
o3.8 


00.9 


63 


59.9 


19.5 


23 


117^ 


38. 


83 


174.0 


56.6 


43 


231.1 


75.1 


4 


01.2 


64 


60.9 
61.8 


19.8 


24 


117. 9 


38.3 


84 


175.0 


56.9 


44 


232.1 


75.4 


5 


o4.8 


01.5 


65 


20.1 


25 


118.9 
119. 8 


38.6 


85 


175.9 


57.2 


45 


233. 


75.7 


6 


o5.7 


01.9 


66 


63.8 


20.4 


26 


38.9 


86 


176.0 
177.8 


57.5 


46 


234.0 


76.0 


7 


06.7 


02.2 


67 


63.7 


20.7 


27 


120.% 


39.2 


87 


57.8 


47 


434.9 


76.3 


8 


07.6 


02.5 


68 


64.7 


21.0 


28 


121. 7 


39.6 


88 


178.8 


58.1 


48 


235.9 

236.8 


76.6 


9 


08.6 


02.8 


69 


65.6 


21.3 


29 


122.7 


39.9 


89 


>79-7 


58.4 


49 


76.0 
77.3 


lO 


09.5 


o3.i 


70 


66.6 


21.6 


3o 


123.6 


40.2 


90 


180.7 


58.7 


56 


237.8 


II 


<o.5 


03. 4 


71 


67.5 


21.9 


i3i 


124.6 


40.5 


191 


181.7 


59.0 


a5i 


238.7 


77.6 


• 12 


11.4 


o3.7 


7a 


68.5 


22.2 


32 


125.5 


40.8 


92 


182.6 


59.3 


52 


239.7 


77.9 


i3 


12.4 


04.0 


73 


69.4 


22.6 


33 


126.5 


4i.i 


93 


183.6 


59.6 


53 


240.6 


78.2 


i4 


i3.3 


04.3 


74 


.70.4 


22.9 


34 


127.4 


41.4 


94 


184.5 


U:t 


54 


241.6 


78.5 


i5 


14.3 


04.6 


75 


71.3 


23.2 


35 


128.4 


41.7 


95 


185.5 


55 


242.5 


78.8 


16 


l5.2 


04.9 
o5.3 


76 


72.3 


23.5 


36 


129.3 


42.0 


96 


186.4 


60.6 


56 


243.5 


79.1 


'7 


16.2 


77 


73,2 


23.8 


37 


136.3 


42.3 


97 


187.4 


60.9 


57 


244.4 


79.4 


i8 


17. 1 


o5.6 


78 


74.2 


24.1 


38 


l3l.2 


42.6 


98 


188.3 


61.2 


58 


245.4 


79-7 


'9 


18. 1 


o5.9 


79 


75.1 


24.4 


39 


l32.2 


43.0 


99 


189.3 


61.5 


59 


246.3 


80.0 


20 


19.0 


06.2 


80 


76.1 


24.7 


46 


I33.I 


43.3 


200 


190.2 


61.8 


60 


247.3 


80.3 


2X 


20.0 


06.5 


81 


77.0 


25.0 


i4i 


I34.I 


43.6 


201 


191.2 


62.1 


261 


248.2 


80.7 


22 


20.9 


06.8 


82 


78.0 


25.3 


42 


I35.I 


43.9 


02 


192. 1 


62.4 


62 


249.2 


81.0 


23 


21.0 
22.8 


07.1 


83 


78.9 


25.6 


43 


i36.o 


44.2 


o3 


193.1 


62.7 


63 


256.1 


81.3 


24 


07.4 


84 


29-9 
80.8 


26.0 


44 


137.0 


44.5 


04 


194.0 


63. 


64 


25I.I 


81.6 


25 


23.8 


07.7 


85 


26.3 


45 


137.9 


44.8 


o5 


195.0 


63.3 


65 


252. 


81.9 


26 


24.7 


08.0 


86 


81.8 


26.6 


46 


138.0 
139.8 


45.1 


06 


195.9 


63.7 


66 


253.0 


82.2 


27 


25,7 


08.3 


87 


82.7 


26.9 


47 


45.4 


07 


196.0 
197.8 


64.0 


67 


253.9 


82.5 


28 


26.6 


08.7 


88 


83.7 


27.2 


48 


140.8 


45.7 


08 


64.3 


68 


254.g 
255.8 


82.8 


29 


27.6 


09.0 


89 


84.6 


27.5 


49 


141.7 


46.0 


09 


198.8 


64.6 


69 


83.1 


3o 


28.5 


o$.3 


90 


85.6 


27.8 


56 


142.7 


46,4 


10 


»99-7 


04.9 


70 


256.8 


83.4 


3i 


29.5 


09.6 


9' 


86.5 


28.1 


i5i 


143.6 


46.7 


211 


200.7 


65.2 


271 


257.7 


83.7 


32 


30.4 


09.9 


92 


88 !4 


28.4 


52 


144.6 


47.0 


12 


201 ;6 


65.5 


7^ 


258.7 


84.1 


33 


3i.4 


10.2 


93 


28.7 


53 


145 ..5 


47.3 


i3 


202.6 


65.8 


73 


259.6 


84.4 


34 


32.3 


10.5 


94 


89.4 


29.0 


54 


146.5 


47.6 


i4 


2o3.5 


66.1 


74 


260.6 


84.7 


35 


33.3 


10.8 


95 


90.4 


29.4 


55 


147.4 


47.9 


i5 


204.5 


66.4 


75 


261.5 


85.0 


36 


34.2 


11. 1 


96 


91.3 


29.7 


56 


148.4 


48.2 


16 


2o5.4 


66.7 


76 


262.5 


85.3 


37 


35.2 


11.4 


97 


92.3 


3o.o 


57 


149.3 


48.5 


\l 


206.4 


67.1 


77 


263.4 


85.6 


38 


36.1 


11. 7 


98 


93.2 


3o.3 


58 


156.3 


48.8 


207.3 


67.4 


78 


264.4 


85.9 


39 


37.1 


12. 1 


99 


94.2 


'3o.6 


59 


l5l.2 


49.1 


'9 


208.3 


67.7 


79 


265.3 


86.2 


40 


38. 


12.4 


100 


95.1 


30.9 


66 


l52.2 


49.4 


20 


209.2 


68.0 


80 


266.3 


86.5 


4i 


39.0 


12.7 


lOI 


96.1 


3l.2 


161 


I53.I 


49.8 


221 


210.2 


68.3 


281 


267.2 


86.8 


42 


39.9 


i3.o 


02 


97.0 


3i.5 


62 


I54.I 


5o.i 


22 


211. 1 


68.6 


82 


268.2 


87.1 


43 


46.0 
4i.8 


i3.3 


o3 


98.0 


3i.8 


63 


155.0 


5o.4 


23 


212.1 


68.9 


83 


269.1 


87.5 


44 


i3.6 


04 


98.9 


32.1 


64 


I56.0 


5o.7 


24 


2l3.0 


69.2 


.84 


270.1 


87.8 


45 


42.8 


13.9 


o5 


99-9 
100.8 


32.4 


65 


i56.9 


5f.o 


25 


214.0 


69.5 


85 


271.1 


88.1 


46 


43.7 


14.2 


06 


32.8 


66 


157.0 
i58.8 


5i.3 


26 


214.9 


69.8 


86 


272.0 


68.4 


47 


44.7 


14.5 


07 


101.8 


33.1 


67 


5i.6 


27 


215.9 

216.8 


70.1 


87 


273.0 


88.7 


48 


45.7 


14.8 


08 


102.7 


33.4 


68 


1*59.8 


51.9 


28 


70.5 


88 


273.9 


89.0 


49 


46.6 


i5.i 


09 


io3.7 


33.7 


69 


160.7 


52.? 


29 


217.8 


70.8 


89 


Itt 


89.3 


5o. 


47.6 


i5.5 


10 


104.6 


34.0 


70 


161 .7 


52.5 


3o 


218.7 


71. 1 


90 


89.6 


5. 


48.5 


i5.8 


III 


105.6 


34.3 


171 


162. 6 


52.8. 


23l 


219.7 


71.4 


191 


2768 


89.9 


52 


49.5 


16. 1 


12 


106.5 


34.6 


7a 


i63.6 


53.2 


•32 


220.6 


71.7 


92 


277.7 


90.2 


53 


56.4 


16.4 


i3 


107.5 


34.9 


73 


164.5 


53.5 


33 


221.6 


72.0 


93 


278.7 


90.5 


54 


5i.4 


16.7 


i4 


108.4 


35.2 


74 


165.5 


53.8 


34 


222.5 


72.3 


94 


279.6 


90.9 


55 


52.3 


17.0 


i5 


i09f4 


35.5 


75 


166.4 


54.1 


35 


223.5 


72.6 


95 


280.6 


91.2 


56 


53.3 


17.3 


16 


116.3 


35.8 


76 


167.4 


i4.4 


36 


224.4 


72.9 


96 


281.5 


91.5 


57 


54.2 


17.6 


17 


111,3 


36.2 


77 


168.3 


54.7 


37 


225.4 


73.5 


97 


282.5 


91.8 


.58 


55.2 


17.9 


18 


112. 2 


36.5 


78 


169.3 


55.0 


38 


226.4 


73.5 


98 


283.4 


92.1 


!9 


56.1 


18.2 


'9 


Il3.2 


36.8 


79 


170.2 


55.3 


39 


227.3 


73.9 


99 


284.4 


92.4 


60 


57.1 


18.5 


20 114.1 


37.1 


80 


171. 2 


55.6 


46 


228.3 


74.2 


3oo 


285.3 


92.7 


Dist. 


Dep. 


Lat. 


Dist Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[Tor 72 Vegnw, | 





TABLE n. l»M»» 


Difference of Latitude and Departure for 19 Degrees. 


out. 


Ut. 


Dep. 


Dist. 


Lai. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist. 


Lat. 


Dep 

78.5 


I 


00.9 


00.3 


61 


fz-7 


19.9 


lai 


114.4 


39.4 


181 


171.1 


58.0 
59.5 


241 


'^'% 


2 


01. 

02.8 


00.7 


62 


58.6 


ao.2 


aa 


ii5.4 


39.7 


82 


172. 1 


42 


78.8 


3 


01 .0 


63 


59.6 


ao.5- 


a3 


116.3 


40.0 


83 


173.0 


59.6 


43 


229.8 


79-1 


4 


o3.8 


01.3 


64 


60.5 


ao.8 


a4 


117. a 


40.4 


84 


174.0 


59.9 


44 


236.7 


79..4 


5 


04.7 


01.6' 


65 


. 61.5 


ai.a 


a5 


118.2 


40.7 


85 


174*9 


66.i 


45 


23i.7 


79.8 


6 


o5.7 


02.0 


66 


6a .4 


ai.5 


a6 


119.1 


4i.o 


86 


176.8 


60.6 


46 


232.6 


86.1 


I 


06.6 


02.3 


67 


63.3 


ai.8 


27 


120.1 


4i.3 


87 


60.9 


47 


233.5 


80.4 


07.6 


02.6 


68 


64.3 


aa.i 


a8 


121. 


41.7 


88 


177.8 


61. a 


48 


234.5 


80.7 


9 


08.5 


02.9 
o3.3 


69 


65.2 


aa.5 


a9 


122.0 


4a. 


89 


178.7 


61.5 


49 


235.4 


81.1 


lO 


09.5 


70 


66.2 


aa.8 


3o 


122.9 


4a.3 


r 


179.6 


61.9 


56 


236.4 


81.4 
81.7 


XI 


10.4 


o3.6 


71 


67.1 


a3.i 


i3i 


123.9 
124.8 


4a .6 


191 


180.6 


6a.2 


25l 


237.3 


la 


II.3 


03.9 


12 


68.1 


a3.4 


3a 


43.0 


9a 


181.5 


6a.S 


52 


238.3 


82.0 


i3 


ia.3 


04.2 


73 


69.0 


a3.8 


33 


125.8 


43.3 


93 


182.5 


62.8 


53 


1*39.2 


82.4 


i4 


i3.a 


04.6 


74 


70.0 


24.1 


34 


126.7 


43.6 


94 


183.4 


63.2 


54 


240.2 


82.7 


i5 


i4.a 


04.9 


75 


70.9 


24.4 


35 


127.6 


44.0 


95 


184.4 


63.5 


55 


241.1 


83. 


i6 


i5.i 


o5.2 


76 


71.0 
72.8 


24.7 


36 


128.6 


44.3 


96 


i85.3 


63.8 


56 


242.1 


83.3 


17 


16.1 


q5.5 


77 


a5.i 


37 


139.5 


44.6 


97 


186.3 


64.1 


57 


243.0 


83.7 


i8 


17.0 


05.9 


78 


73.8 


a5.4 


38 


i3o.5 


44^<l 
45.3 


98 


187.2 


64.5 


58 


243.9 


84.0 


»9 


18.0 
10.9 


o6.i 


79 


74.7 


25.7 


39 


i3i.4 


99 


188.2 


64.8 


59 


244. Q 
245.8 


84.3 


ao 


06.5 


80 


75.6 


26.0 


40 


i32.4 


45.6 


aoo 


189.1 


65.1 


66 


84.6 


ai 


19.0 
20.6 


06.8 


81 


76.6 


26.4 


i4i 


i33.3 


45.9 


aoi 


^90.0 


65.4 


261 


246.8 


85.0 


aa 


07.2 


82 


77.5 


26.7 


4a 


134.3 


46.a 


oa 


191 .0 


65.8 


62 


247.7 


85.3 


23 


ai.7 


07.5 


83 


78.5 


27.0 


43 


135.2 


46.6 


o3 


191.9 


66.1 


€3 


248.7 


85.6 


24 


22.7 


07.8 


84 


22i 


27.3 


44 


i36.a 


46.9 


o4 


192.0 
193.8 


66.4 


64 


249.6 


86.0 


a5 


23.6 


08.1 


85 


27.7 


45 


137.1 


47.2 


o5 


66.7 


65 


250.6 


86.3 


36 


24.6 


08.5 


86 


81.3 


28.0 


46 


138.0 


47.5 


06 


194.8 


67.1 


66 


251.5 


86.6 


27 


a5.5 


08.8 


87 


8a.3 


28.3 


4i 


139.0 


47.9 


07 


195.7 


67.4 


67 


252.5 


86.9 
87.5 


28 


26.5 


09.1 


88 


83.a 


28.7 


48 


139.9 


48.? 


08 


196.7 


67.7 


68 


253.4 


a9. 


28.4 


09.4 


89 


84. a 


29.0 


49 


140.9 
141.8 


48.5 


09 


ip:i 


68.0 


69 


254.3 


87.6 


36 


09.8 


9^ 


85.1 


2^.3 


56 


48.8 


10 


68.4 


70 


255.3 


87.9 


3i 


29.3 


10. 1 


9< 


86.0 


29.6 


i5i 


i4a.8 


49.2 


an 


199.5 


68.7 


271 


256.2 


88.2 


3a 


3o.3 


10.4 


92 


87.0 


3o.o 


5a 


143.7 


49.5 


la 


200.4 


69.0 


72 


257.2 


88.6 


33 


3l.2 


10.7 


93 


87.9 


3o.3 


53 


144.7 


49.8 


i3 


201.4 


69.3 


73 


258.1 


88.9 


34 


32.1 


11. 1 


94 


88.9 
89.8 


3o.6 


54 


145.6 


5o.i 


14 


202.3 


69.7 


74 


259.1 


89.2 


35 


33.1 


11.4 


95 


3o.9 
3i.3 


55 


146.6 


5o.5 


i5 


2o3.3 


70.0 


75 


260.0 


89.5 


36 


34.0 


II. 7 


96 


90.8 


56 


147.5 


5o.8 


16 


204.2 


70.3 


76 


261.0 


89.9 


37 


35.0 


ta.o 


97 


91.7 


3i.6 


57 


148.4 


5i.i 


17 


2o5.a 


70.6 


77 


261.9 


90.2 


38 


35.9 


ia.4 


98 


9a. 7 


31.9 


58 


149.4 


5i.4 


18 


ao6.i 


71.0 


78 


262.9 
263.8 


90.5 


39 


36o 
37.8 


ia.7 


99 


93.6 


32.1 


59 


i5o.3 


5i,8 


19 


ao7.i 


71.3 


2? 


90.8 


46 


i3.o 


100 


94.6 


32.6 


60 


i5i.3 


5a. 1 
5a.4 


ao 


ao8.o 


71.6 


264.7 


91.2 


4i 


38.8 


i3.3 


101 


95.5 


3a.9 


161 


i52.a 


221 


ao9.o 


72.0 


281 


265.7 


91.5 


4a 


39.7 


13.7 


02 


96.4 


33.2 


6a 


i53.a 


5a. 7 


22 


ao9.9 


72.3 


82 


266.6 


91.8 


43 


40.7 


14.0 


o3 


97.4 


33.5 


63 


i54.i 


53.1 


23 


aio.o 
an. 8 


72.6 


83 


267.6 


92.1 


44 


4i.6 


14.3 


04 


98.3 


33.9 


64 


i55.i 


53.4 


24 


72.0 
73.3 


84 


268.5 


92.5 


45 


4a. 5 


«4.7 


o5 


99.3 


34. a 


65 


I56.0 


53.7 


25 


aia.7 


85 


269:5 


92.8 


46 


43.5 


i5.o 


06 


100. a 


34.5 


66 


157.0 


54.0 


26 


ai3.7 


73.6 


86 


270.4 


93.1 


47 


44.4 


i5.3 


07 


101. a 


34.8 


67 


;i?:2 


54.4 


27 


ai4.6 


73.9 


87 


271.4 


93.4 


48 


45.4 


i5.6 


08 


loa.i 


35.2 


68 


54.7 


28 


ai5.6 


74.2 


88 


272.3 


93.8 


49 


46.3 


16.0 


09 


io3.i 


35.5 


69 


159.8 


55.0 


29 


ai6.5 


74.6 


89 


273.3 


94.1 


5o 


47.3 


16.3 


10 


104.0 


35.8 


70 


160.7 


55.3 


3o 


ai7.5 


74.9 


9« 


274.2 


_94.4 


5i 


48.2 


16.6 


III 


io5.o 


36.1 


171 


161. 7 


55.7 


23 1 


ai8.4 


75.2 


291 


275.1 


94.7 


52 


49.2 


tt 


12 


io5.o 
106.8 


36.5 


72 


16a. 6 


56.0 


32 


219.4 


75.5 


92 


276.1 


95.1 


53 


56.1 


i3 


36.8 


73 


i63.6 


56.3 


33 


aao.3 


75.9 


93 


277.0 


95.4 


54 


5i.i 


17.6 


i4 


107.8 


37.1 


74 


164.5 


56.6 


34 


aai.3 


76.2 


94 


278.0 


95.7 


55 


5a. 


17.9 
18.1 


x5 


108.7 


37.4 


75 


i65.5 57.0 1 


35 


aaa.a 


76.5 


95 


278,9 


96.0 


56 


52.9 


16 


109.7 


37.8 


76 


166.4 


57.3 


36 


aa3.i 


76.8 


96 


^Z9'2 
280.8 


96.4 


57 


53.0 
54.8 


18.6 


17 


110.6 


38.1 


77 


167.4 


57.6 


37 


aa4.i 


77.2 


97 


96.7 


58 


18.^ 


18 


111.6 


38.4 


7« 


168.3 


58.0 


38 


aa5.o 


77.5 


98 


281.8 


97.0 


59 


55.8 


19.2 


'9 


iia.5 


38.7 


. 79 


i69.a 


58.3 


39 


a26.o 


77.8 


99 


282.7 


97.3 


6o 


56.7 


19.5 


20 


ii3.5 


39.1 


80 


170. a 


58.6 


40 


2a6.9 


78.1 


3oo 


283.7 


97.7 


Disi. 


I)cp. Lat. 


Disl. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist., Dep. i Lat. | 


[For7l DegraM. | 



^■•») TABLE y. 

Difference of Latitude and Departure for 20 Degrees. 


Dist. 


Lst. 


Dep. 


Disi. 


Lat. 


Pep. 


Di»t. 


I.at. 


Drp. 


Ds\. 


Ut 


Dep. 


Ditt. 


Lat 


Dep. 


I 

a 
3 
4 
5^ 
6 

I 

9 

10 


00.9 
Of .0 
oa.8 
o3.8 

o5!6 
0(5.6 

5:1 

09.4 


00.3 
oo'.7 
01 .0 
01.4 
01.7 

03.1 

oa.4 
oa.7 
o3.i 
o3.4 


61 

63 

63 
64 
65 
66 

% 

■69 

70 


57.3 
58.3 

60.1 
61.1 
63.6 
63.0 
63.9 
64.8 
65.8 


30.9 
31.3 
31.5 
31.9 
33.3 
33.6 
33.0 

33.3 
33.6 
33.9 


131 
33 

a3 
24 
a5 
26 
27 
28 

29 
3o 


ii3.7 
114.6 
ii5.6 
116.5 
117.5 
118.4 
119.3 

I30.3 
131. 3 
133.3 


41.4 
41.7 
42.1 
42.4 
43.8 
43.1 
43.4 
43.8 
44.1 
44.5 


161 
83 
83 
84 
85 
86 

87 
88 
89 
90 


170.1 
171.0 
172.0 
172.0 
173.8 
174.8 
175.7 
176.7 


61.9 

63.3 
636 

63? 
63.6 
64.0 
64.3 
64.6 
65.0 


24, 
42 
43 

46 
47 
48 

5o 


226.5 
237.4 

338.3 

339.3 
33p 2 

33l.3 
333.1 
333.0 
234.0 
234.9 


834 
8a.8 
83.1 
83.5 
83.8 
84.1 
84.5 
84.8 
85.3 
85.5 


II 

13 

i3 
i4 
i5 
i6 

17 
i8 

19 
ao 


10.3 

II.3 

13.3 

i3.a 
14.1 
i5.o 
16.0 
16.9 
17.9 
18.8 


o3.8 
04.1 
04.4 

r. 

o5.5 
o5.8 
06.3 
06.5 
06.8 


71 


66.7 
69.5 

70.5 
71.4 

73.4 
73.3 
74.a 
75. a 


34.3 
34.6 
35.0 
35.3 
35.7 
36.0 
36.3 
26.7 
37.0 
37.4 


i3i 

32 

33 
34 
35 
36 

2? 


133.1 
134.0 
135.0 
125.9 
I36.Q 
137.8 
138.7 

i3o.6 
i3i.6 


44.8 
45.1 
45.5 
45.8 
46.3 
46.5 
46.9 
47. a 
47.5 
47.? 


191 
93 

H 

?t 
96 

98 
99 

300 


179.5 
180.4 
181. 4 
182.3 

183.2 
184.2 
i85.i 
186.1 
187.0 
187.9 


65.3 
65.7 
66.0 
664 
66.7 
67JO 
674 

S:I 

684 


35l 
53 

53 
54 
55 
56 


235.9 

236.8 

lU^ 

239.6 
240.6 
241.5 
24a. 4 
243.4 
a44.3 


85.8 
86.2 
86.5 
86.9 
87.2 
87.6 
87.9 
88.2 
88.6 
r88.9 


ai 
aa 

93 

a4 
aS 

36 

a? 

28 

2 


197 
ao.7 
at. 6 

33.6 

33.5 
24.4 
a5.4 
36.3 

37.3 

aS.a 


07.9 
07.5 

07.9 
08.3 
08.6 
08.9 

09.6 
09.0 
10.3 


81 
83 

83 
84 
85 
86 

18^ 
89 

9° 


76.1 
77.« 
78.0 

78.9 

81.8 
83.7 
83.6 
84.6 


37.7 
aB.o 
38.4 
38.7 
39.1 
39.4 
39.8 
3o.i 
30.4 
3o.8 


i4i 
4i 
43 
44 
45 
46 


i3a.5 
133.4 
i34.4 
135.3 
136.3 
137. a 
138.1 
139.1 
i4o.o 
i4i.o 


48.3 
48.6 
48.0 
49.3 
49.6 

5o.6 
5i.o 
5i.3 


30I 
03 

o3 

04 

o5 
06 

07 
08 
09 
10 


188.9 
189.8 
190.8 

;^:i 

195.5 
196.4 

»97.3 


^•7 
69.1 

694 

69.8 

70.1 

70.5 

70.8 

71.1 

71.5 

71.8 


361 
63 

63 
64 
65 
66 

U 
69 

?o 


a45.3 

346.3 

ni\ 

a49.o 
a5o.o 
a5o.9 
251.8 

252.8 

253.7 


89.3 
89.6 
9ox> 

^i 

90.6 

QIJO 

$1.3 
91.7 

02.0 

$i.3 


3i 
3a 
33 
34 
35 
36 


39.1 
3o.i 
3i.o 
31.9 
3a.o 
33.8 
34.8 
35.7 
36.6 
37.6 


10.6 

lO.O 

11.3 
11.6 

13.0 
13.3 

i3.o 
i3.3 
i3.7 


9« 

u 

99 

100 


85.5 
86.5 

rs 
89.3 
90.3 
91.3 
93.1 
93.0 
94.0 


3i.i 
3i.5 
3i.8 

33.1 

33.5 
33.8 
33.3 
33.5 
33.9 
34.i 


i5i 

53 

53 
54 
55 
56 

U 


141.9 
143.8 
143.8 
144.7 
145.7 
146.6 
147.5 
148.5 
149.4 
i5o.4 


5i.6 
5a. 
52.3 
53.7 
53.0 
53.4 
53.7 
54.0 
54.4 
54.7 


311 
13 
l3 

,4 
i5 
16 

\l 

>9 
20 


198.3 
199.2 

200.2 

201. 1 
202.0 

2o3.o 

203.9 
304.Q 

305.8 
306.7 


73.3 
72.5 
73.9 
73.3 
73.5 
73.9 
74.2 
74.6 
74.9 
75.3 


371 

H 


254.7 
255.6 
256.5 

;S:3 

259.4 
260.3 
261.2 
262.2 

263m 


93.7 
93.0 
934 
93.7 
94.1 
944 
94.7 
95.1 
954 
95.8 


4i 
4a 
43 
44 
45 
46 

% 


38.5 
39.5 
40.4 
41.3 
43.3 
43.3 
44.3 
45.1 
46.0 
47.0 


14.0 
14.4 
14.7 
i5.o 
f5.4 
15.7 
16.1 
16.4 
16.8 
17. 1 


101 
03 
o3 
04 
o5 
06 

.S 

09 
10 


96.8 

99.6 
100.5 
101. 5 
103.4 

io3.4 


34.5 

34.9 
35.i 
35.6 
35.9 
36.3 
36.6 
36.0 
37.3 
37.6 


161 
63 
63 
64 
65 
66 

is 

69 

70 


i5i.3 

153.3 

153.3 
154.1 
I55.0 
156.0 
,56.9 
157.C 
158.8 
159.7 


55.1 
55.4 
55.7 
56.1 
56.4 
56.8 
57.1 
^.5 
57.8 
58.1 


231 
22 
23 

25 

26 
27 
28 

3o 


307.7 

308.6 
309.6 

3I0.5 
311.4 
313.4 

213.3 

214.2 

2l5.2 
2,6.1 


75.6 

76;? 
76.6 
77.0 

77.6 

78.d 
78.3 
78.7 


281 
83 

83 
B4 
85 
86 

87 
88 
89 

?^ 


264.1 
265. 
265.9 
266.9 
267.8 
268.8 
269.7 
270.6 
271.6 
272.5 


96.1 
96.4 
96.8 
97.1 
97.5 
97.8 
98.3 
98.5 
98.8 
99.3 


5i 
5a 
53 
54 
55 
56 

Pist. 


^ 

49.8 
50.7 
5i.7 
53.6 
53.6 
54.5 
55.4 
56.4 


17.8 
18.1 
18.5 
18.8 

19.5 
19.8 

30.3 

30. 5 


111 

13 

i3 
i4 
i5 
16 

»7 
18 

»9 
90 


104.3 
io5.3 
106. a 
107.1 
108. 1 
109.0 
109.9 
no. 9 
III. 8 

113. 8 


38. 
38.3 
38.6 
39.0 
39.3 

39.7 
4o.o 
40.4 
40.7 
4i.o 


171 

'73 

2o' 


160.7 
161.6 
163.6 
163.5 
164.4 
165.4 
166.3 
167.3 
168.3 
.69., 


$8.5 
58.8 
59.3 
59.5 

^•^ 
60.3 

60.5 

60.9 

61.3 

61.6 


23l 
32 

33 
34 
35 
36 

37 
38 
39 
40 


217.1 
218.0 
318.9 

319.0 

330. 8 

331.8 

323.7 

333.6 

334.6 

335.5 


79.0 
79.3 

80.0 
804 
80.7 
81. 1 
8i4 
81.7 

83.1 


39, 
3oo 


273.5 
274.4 
375.3 
276.3 

279.1 

a8o.o 
281.0 
381.9 


99.5 

999 
100.3 

100.6 
100.9 
101.3 
101.6 
1 01.0 

I03.3 

103.6 


Dcp. 


Lat. 


DiM. 


I>ep. 


1,at. 


IKsl. 


Dep. 


Lat. 


Dift. 


Dep. 


Lat 


Dist. 


Dep. 


Ui. 




[For 70 Degrtet. | 



TABLE 11. CPfsrl 




DiC^eace of Latitude and Departure for 21 Degrees. 1 


Oirt. 


Lai. 


Dep. 


Dist. 


Ut. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lai. 


Dep. 


Dist. 


Lat. 


Dep. 


I 


00.9 


00.4 


61 


56.9 


21.9 


121 


ii3.o 


43.4 


181 


169.0 


64.9 


24l 


225.0 


864 


2 


01 .0 
0S.8 


00.7 


62 


i?:l 


22.2 


22 


113.9 
114.8 


43.7 


82 


169.0 
170.8 


65.2 


42 


225.9 


86.7 


3 


Of. I 


63 


22.6 


23 


44.1 


83 


65.6 


43 


226.0 
227.8 


87.1 


4 


o3.7 


01.4 


64 


59.7 


22.9 

23.3 


24 


it5.8 


44^4 


84 


171.8 


65.9 
66.3 


44 


87.4 


5 


04.7 


01.8 


65 


60.7 


25 


116. 7 


44-^ 


85 


172.7 


45 


228.7 


87.8 


6 


o5.6 


02.2 


66 


61.6 


23.7 


26 


117.6 


45.2 


86 


173.6 


66.7 


46 


229.7 


88.2 


7 


06.5 


02.5 


67 


62.5 


24.0 


27 


u8.6 


45.5 


87 


174.6 


07-P 


47 


230.6 


88.5 


8 


07.5 


02.0 


68 


63.5 


24.4 


28 


119.5 


45.9 


88 


175.5 


67.4 


48 


231.5 


88.9 


9 


08.4 


03.2 


69 


64.4 


a4.7 


29 


120.4 


46.5 


89 


176.4 


67.7 


49 


232.5 


89.2 


JO 


09.3 


o3.6 


70 


65.4 


25.1 


3o 


121 .4 


4^.6 


90 


177.4 


68.1 
68.4 


5o 


233.4 


89.6 


~iT 


10.3 


o3.9 
04.3 


71 


66.3 


25.4 


i3i 


122.3 


46.0 
47.3 


191 


J78.3 


25l 


234.3 


90.0 


la 


11.2 


72 


67.2 


25.8 


32 


123.2 


92 


179.2 


68.8 


52 


235.3 


90.3 


i3 


12.1 


o4,7 


73 


68.2 


26.2 


33 


124.2 


48. 


93 


180.2 


69.2 


53 


236 2 


90.7 


i4 


i3.i 


o5.o 


74 


69.1 


26.5 


34 


125.1 


94 


181. 1 


69.5 


54 


237.1 


01.0 


i5 


14.0 


o5.4 


75 


70.0 


26.9 


35 


126.0 


48.4 


95 


182.0 


69.9 


55 


238.1 


91.4 


x6 


14.9 


05.7 


76 


71.0 


27.2 


36 


127.0 


48.7 


96 


I83.0 


70.2 


56 


239.0 


9'-7 


17 


W.l 


06.1 


77 


71.0 
72.6 


27.6 


37 


'm 


49.1 


97 


183.9 
184.8 


70.6 


57 


239.9 


92.1 


i8 


06.5 


7« 


28.0 


38 


49.5 


98 


71.0 


58 


240.9 
241.8 


92.5 


»9 


^v^ 


06.8 


79 


73.8 


28.3 


39 


129.8 


49.8 


99 


i85.8 


71.3 


59 


928 


20 


18.7 


07.2 


80 


74.7 


28.7 


40 


i3o.7 


5o.2 


200 


186.7 


71.7 


60 


242.7 


93.2 


21 


19.6 


07.5 


81 


75.6 


29.0 


i4i 


i3i.6 


50.5"" 


201 


78^ 
188.6 


72^ 


261 


.243.7 
244.6 


93.5 


22 


20.5 


07.9 


82 


76.6 


29.4 


42 


i32.6 


50.9 


02 


724 


62 


S:? 


-23 


21.5 


08.2 


83 


77.5 


29.7 


43 


133.5 


5l.2 


o3 


189.5 


72.7 


63 


245.5 


24 


22.4 


08.6 


84 


78.4 


36.1 


44 


134.4 


5i.6 


04 


196.5 


73.1 


64 


246.5 


94j6 


25 


23.3 


09.0 


85 


79-4 


3o.5 


45 


135.4 


52. 


o5 


191.4 


73.5 


65 


247.4 


95.0 


26 

27 


24.3 


09.3 


86 


80.3 


3o.8 


46 


136.3 


52.3 


06 


192.3 


73.8 


66 


248.3 


95.3 


25.2 


09.7 


87 


81.2 


3l.2 


47 


137.2 


52.7 


07 


193.3 


74.2 


57 


249.3 


95.7 


28 


26.1 


10.6 


88 


82.2 


3i.5 


48 


138.2 


53.0 


08 


194.2 


74.5 


68 


25o.2 


96.0 


29 


^Z*' 


10.4 


89 


83.1 


3i,o 
32.3 


49 


139. 1 


53.4 


09 


195.1 


?1J 


69 


251.1 


96.4 


3o 


28 


10.8 


90 


84.0 


56 


i4o,o 


53.8 


10 


196.1 


70 


252.1 


96.8 


3i 


28.9 


11. 1 


9' 


85:o 


32.6 


i5i 


i4i.o 


54.1 


211 


197.0 


75* 


271 


253. 


97.1 


32 


n 


n.5 


92 


85.9 
86.8 


33.0 


52 


141.9 
142.8 


54.5 


12 


197.9 
198.0 
199.8 


76X) 


72 


253.9 


97.5 


33 


11.8 


93 


33.3 


53 


54.8 


i3 


76.3 


73 


254.9 

255.8 


97.8 


34 


31.7 


12.2 


94 


87.8 


33.7 


54 


143.8 


55.2 


i4 


76.7 


74 


98.2 


35 


32.7 


12.5 


95 


88.7 


34.0 


55 


144.7 


55.5 


i5 


200.7 


77.0 


75 


256.7 


98.6 


36 


33.6 


12.0 
1 3. 3, 


96 


89.6 


34.4 


56 


145.6 


55.0 
56.3 


16 


201 .7 


774 


76 


257.7 


t^ 


37 


34.5 


97 


90.6 


34.8 


57 


146.6 


;^ 


202.6 


77.8 


77 


258.6 


38 


35.5 


i3.6 


98 


91.5 


35.1 


58 


147.5 


56.6 


203.5 


78.1 


78 


259.5 


99.6 


39 


36.4 


14.0 


99 


92.4 


35.5 


59 


148.4 


57.0 


■9 


204.5 


78.5 


U 


260.5 


100.0 


4o 


37.3 


i4.3 


100 


93.4 


35.8 


66 


149.4 


57.3 


20 


2o5.4 


78^ 


261.4 


100.3 


4i 


38.3 


14.7 


101 


94.3 


36.2 


16. 


i5o.3 


57.7 


221 


206.3 


79-» 


281 


262.3 


icx).7 


42 


39.2 


i5.i 


02 


95.2 


36.6 


62 


l5l.2 


58.1 


22 


^i 


79-6 


82 


263.3 


lOI.I 


43 


40.1 


i5.4 


o3 


96.2 


36.0 
37.3 


63 


152.2 


58.4 


23 


m 


83 


264.2 


101.4 


*44 


4ki 


i5.8 


04 


97.1 


64 


153.1 


58.8 


24 


209.1 


84 


265.1 


101.8 


45 


42.0 


16.1 


o5 


98.0 




65 


154.0 


59.1 


25 


210.1 


80.6 


85 


266.1 


102.1 


46 


42.9 


16.5 


06 


99.0 


38.0 


66 


i55.o 


59.5 


26 


211.0 


81.0 


86 


267.0 


102.5 


47 


43.9 
44.8 


16.8 


07 


99-9 
100.8 


38.3 


67 


155.0 
1 56.8 


59.8 


'^ 


211.9 


81.3 


87 


267.9 


102.9 


48 


17.2 


08 


38.7 


68 


60.2 


212.9 
2i3.8 


81.7 


88 


268.9 
269.8 


103.2 


49 


45.7 


17.6 


09 


101.8 


39.1 


69 


157.8 


60.6 


29 


82.1 


89 


io3.6 


•So 


46.7 


17.9 


10 


I02.7 


39.4 


70 


i58.7 


60.9 


3o 

23l 


214.7 
215.7 


824 
82.6 


90 
291 


270.7 


103.9 


5i 


47.6 


18.3 


111 


I03.6 


39.8 


171 


159.6 


61.3 


271.7 


104.3 


52 


48.5 


t8.6 


12 


104.6 


40.1 


72 


160.6 


61.6 


32 


216.6 


83.1 


92 


272.6 


104.6 


53 


49.5 


19.0 


i3 


105.5 


4Q.5 


73 


161 .5 


62.0 


33 


217.5 
218.5 


83.5 


93 


273.5 


lo5.o 


54 


5o.4 


19.4 


i4 


106.4 


40.9 


74 


162.4 


62.4 


34 


83.0 


94 


274.5 


io54 


55 


5i.3 


19.7 


i5 


\%i 


41.2 


75 


i63.4 


62.7 


35 


219.4.84.2 


55 


275.4 


105.7 


56 


52.3 


20.1 


16 


41.6 


76 


164.3 


63.1 


36 


220.3 


84.6 


96 


276.3 


106.1 


52 


53.2 


20.4 


17 


109.2 


4li9 

42.3 


77 


165.2 


63.4 


37 


221.3 


84.0 
85.5 


97 


277.3 


1064 


58 


54.1 


20.8 


18 


no. 2 


78 


166.2 


63.8 


38 


222.2 


98 


278.2 


106J 


59 


55.1 


21. 1 


«9 


ill. I 


42.6 


79 


167.1 


64.1 


39 


223.1 


85.6 


99 


279. » 


I07,a 


>» 


56.0 


21.5 


do 


112.0 


43.0 


86 


168.0 


64.5 


46 
Dist. 


224.1 

Dep. 


.86.0 
Ut. 


366 


280.1 


107.$ 


Owt. 


Dep. 


Lat. 


Dist. 


l>ep. 


I.RI. 


Dist. 


Dep. 


Lm. 


Dtrtt. 


Dep. 


[For 69 Decrees. | 



Difference of Lautude and Departure for 22 Degreea. 


Ditl. 


l.«t. 


Dep. 


Dist 


Lat 


Dep. 


Dist. 


L&t. 


Dep. 


Disl. 


Lat. 


D^p. 


Dist. 


Lat 


Dep. 


I 
a 
,3 
4 
5 
6 

I 
9 

lO 


00.9 
01 .0 
oa.8 
o3.7 
o4.6 
o5.6 
06.5 
07.4 
08.3 
09.3 


00.4 
00.7 
01. 1 
01.5 
01.9 
oa.a 
oa.6 
o3.o 
o3.4 
03.7 


61 
62 
63 
64 
65 
66 

% 

69 

70 


56.6 

S;i 

59.3 
60.3 

61. a 
6a. I 
63. 
64.0 
64.9 


aa.9- 
a3.a 
a3.6 
a4.o 
a4.3 

a4.7 
a5.i 
a5.5 
a5.8 
26. a 


121 

22 

a3 
a4 
a5 
a6 

27 

a8 


112.2 
ii3.i 
114. 
iiS.o 
115.9 
116.8 
117. 8 
118.7 
119. 6 
120.5 


45.3 
45.7 
46.1 
46.5 
46.8 
47.» 
47.6 
47.9 
48.5 
48.7 


t8i 
82 
83 
84 
85 
86 

87 
88 
89 
90 


167.8 
168.7 
169.7 
170.6 
171.5 
17a. 5 
173.4 
174.3 
175. a 
176. a 


67.8 
68.2 
68.6 
68.9 
69.3 
69.7 
70.1 
704 
70.8 
71.2 


a4i 
4a 
43 
44 
45 
46 

s 


223.5 

224.4 
aa5.3 
a26.a 

228.1 
229.0 
239.9 
a3o.9 
a3i.8 


90.3 
90.7 
91.0 
91.4 
91.8 

93.7 


II 

13 

i3 

i4 
i5 
i6 

\l 

19 

ao 


10. a 
11. 1 
la.i 
i3.o 
i3.o 
i4.8 
i5.8 
16.7 
17.6 
18.5 


04.1 
04.5 

04.9 
o5.a 
o5.6 
06.0 
06.4 
06.7 
07.1 
07.5 


71 

i 


65.8 
66.8 

67.7 
68.6 
69.5 
70.5 
71.4 
72.3 
73.a 
74.a 


a6.6 
a7.o 
27.3 

a8.i 
a8.5 
a8.8 
a9.a 
39.6 
36.0 


i3i 
3a 
33 
34 
35 
36 

u 


121. 5 
122 4 
123.3 
124.2 
ia5.a 
126.1 
127.0 
128.0 
128.9 
129.8 


49.1 
49.4 
49.8 
5o.2 
5o.6 

5a. 4 


191 
92 

\ 
t 

p 

99 
200 


177.1 
178.0 
178.9 

180.8 
181.7 
18a. 7 
183.6 
184.5 
i85.4 


7i'.5 
71.Q 
72.3 
72.7 
73.0 
73.4 
73.8 
74.2 
74.5 
74.9 


25l 

5a 
53 
54 
55 
56 

% 


a32.7 
233.7 
234.6 
235.5 
a36.4 
237.4 
238.3 
239.2 
240.1 
a4i.i 


94.0 
94.4 
94.8 

^5:5 
$-^ 

96.6 
97.0 
974 


ai 
aa 
a3 
a4 
aS 
a6 

11 
1! 


,9.5 
ao.4 
ai.3 
aa.3 
a3.a 
a4.i 
a5.o 
a6.o 
a6.o 
a7.8 


SI 

08.6 
09.0 
09.4 
09.7 
10. 1 
10.5 
10.9 
II. a 


81 
8a 
83 
84 
85 
86 
87 
88 
89 


76.0 
77.0 

81.6 
8a. 5 
83.4 


3o.3 
30.7 
3i.i 
3i.5 
3i.8 
3a. a 
32.6 
33.0 
33.3 
33.7 


i4i 
4a 
43 
i^ 
45 
46 

% 


i3o.7 
i3i.7 
132.6 
133.5 
134.4 
135.4 
i36.3 

139.1 


52.8 
53.2 
53.6 
53.0 
54.3 

54.7 
55.1 
55.4 
55.8 
56.2 


201 
02 
o3 
o4 
o5 
06 
07 
08 
09 
10 


186.4 
187.3 
i88.a 
189.1 
190;! 
191 .0 
191.9 

'94.7 


75.3 

Z^-7 
76.0 

76.4 
76.8 

77.a 
77.5 

^:? 
78.7 


261 
62 
63 
64 
65 
66 
67 
68 

69 

70 


a42.o 
242.9 
243.8 
a44.8 
a45.7 
a46.6 
a47.6 
a48.5 
a49'4 
a5o.3 


97.8 
98.1 

98.0 
99.3 
99.6 

IOOX> 

1004 
100.8 
101. 1 


3i 
3a 
33 
34 
35 
36 

u 


a8.7 

3i.5 
32.5 
33.4 
34.3 
35.a 
36.a 
37.1 


11.6 
la.o 
n.4 
ia.7 
i3.i 
i3.5 
«3.9 
i4.a 
i4.6 
i5.o 


9' 
9a 

% 
t 

98 
99 
106 


84.4 
85.3 
86.a 
87.a 
88.1 
69.0 
69.9 
90.0 
91.8 
9a. 7 


34.1 
34.5 
34.8 
35.a 
35.6 
36.0 
36.3 
36.7 
37.1 
37.5 


i5i 
5a 
53 
54 
55 
56 


140.0 
140.9 
141.9 
142.8 
143.7 
144.6 
145.6 
146.5 
147.4 
148.3 


56.6 
56.0 
57.5 
57.7 
58.1 
58.4 
58.8 
59.2 
g.6 
59.9 


211 
12 
i3 
i4 
i5 
16 

:i 

'9 
20 


195.6 
196.6 
197.5 
198.4 
199.3 
aoo.3 
aoi.a 
ao.2 . 1 
2o3.i 
204.0 


79.0 

79-4 

80.5 
80.0 
81.3 
81.7 
82.0 
82.4 


271 

?3 
74 


a5i.3 
a5a.a 
253.1 
254.0 
255 .0 
255.9 
256.8 
257.8 
258.7 
259.6 


101.5 

lOI.O 
103.3 

I oa.6 
io3.o 
io34 
!o3.8 
104.1 
104.5 
104.9 


4i 
4a 
43 
44 
45 
46 

s 


38.0 
38.9 

43.6 
44.5 
45.4 
46.4 


i5.4 

'^7 
16. 1 

16.5 
16.9 

17.6 
18.0 
18.4 
18.7 


101 
oa 
o3 
04 
o5 
06 

09 
10 


93.6 
94.6 
95.5 
96.4 

wh 

99.a 
100.1 
101. 1 
loa.o 


Hit 

38.6 
39.0 
3$.3 

39.7 
4o.i 
40.5 
40.8 
4i.a 


161 
62 
63 
64 
65 
66 

% 
69 

70 


149.3 
i5o.2 
i5i.i 
i5a.i 
153.0 
153.9 
i54.8 
155.8 
156.7 
157.6 


60.3 
60.7 

61.1 
61.4 
61.8 
62.2 
62.6 
62.0 

63.3 
63.7 


221 
22 

a3 
a4 
a5 
a6 

27 
a8 


204.0 
2o5.8 
206.8 
207.7 
208.6 
-109.5 
210.5 
211.4 
212.3 
213.3 


82.8 

83.2 
83.5 
83.9 
84.3 

84.7 
85.0 

85.4 
85.8 
86.2 


281 
82 
83 
84 
85 
86 

18^ 
89 
90 


260.5 
261.5 
262.4 
263.3 
264.2 

265.2 

266.1 
267.0 
268.0 
268.9 


105.3 
io5.6 
106.0 
1064 
io6.8 
107.1 
107.5 

108.6 


5i 
5a 
53 
54 
55 
56 

1 

I>i8t. 


48!a 

5o.i 
5i.o 
5i.o 
5a .8 
53.8 
54.7 

I>e;>. 


19.5 
19.9 
ao.a 
ao.6 
ai.o 
ai.4 
ai.7 
aa.i 
^a.S 

I.At. 


III 
la 
i3 
14 
i5 
16 
17 
18 

«9 
ao 


ioa.9 
I03.8 
104.8 
105.7 
106.6 
107.6 
108.5 
109.4 
no. 3 
111.3 


41.6 
42.0 
4a. 3 
4a. 7 
43.1 
43.5 
43.8 
44.a 
44.6 
45.0 


171 

71 
73 
74 
75 
76 
77 
78 

H 


158.5 
159.5 
160.4 
161. 3 
162.3 
i63.2 
164.1 
I65.0 
166.0 
166.9 


64.1 
64.4 
64.8 
65.2 
65.6 
65.9 
66.3 
66.7 
67.1 
67.4 


23 1 
32 

33 
34 
35 
36 
37 
38 
39 
40 


214.2 
^,5.1 
216.0 
217.0 
217.0 
218.8 
219.7 
220.7 
221.6 
222.5 


86.5 

88.4 
88.8 
89.2 
89.5 
89.9 


291 
92 

p 
3S 


269.8 
270.7 
271.7 
372.6 
273.5 
a74.4 
375.4 
376.3 

277.2 
378.3 


109.0 
109.4 
109.8 

IIO.I 

ito.5 

:;?:? 

11 1.6 
II 3.0 

1134 


ni«i. 


Dep. 


Let. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 68 Degrees. | 



TABLE II. (ftv» 
DiflTerence 3f Latitude and Departure for 23 Degrees. 


Ditt. 


Lai. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lai. 


Dep. 


Disi. 


LaU 


D.p. 


Di;it. 


Lai. 


Dep. 


I 
a 
3 
4 
5 
6 

I 
9 

10 


00.0 
01.8 
oa.8 
o3.7 
o4.6 
o5.5 
06.4 

o9.a 


00.4 
00.8 
01. a 
01.6 
oa.o 
oa.3 
oa.7 
o3.i 
o3.5 
03.9 


61 
6a 
63 
64 
65 
66 

U 
69 
70 


56.» 

60.8 
61.7 
6a .6 
63.5 
64.4 


a3.8 
a4.a 
a4.6 
a5.o 
a5.4 
a5.8 
a6.a 
:i6.6 
a7.o 
a7.4 


121 
aa 
a3 
a4 
a5 
a6 
a7 
a8 


III.4 
iia.3 
ii3.a 
114.1 
II5.I 
116.0 
116.9 
117 J 
118. 7 
119-7 


47.3 

48.' I 
48.5 
48.8 
49.a 
49.6 
5o.o 
5o.4 
5o.8 


181 
8a 
83 
84 
85 
86 
87 
88 
89 
90 


166.6 
167.5 
168.5 
169.4 
170.3 
171. a 
17a. I 
173.1 
174.0 
174.9 


70.7 
7J.I 
71.5 
71.0 
7»J 
7a-7 
73.1 
73.5 
73.8 
74.J 


a4i 

44 
45 
46 
47 
48 

5o 


331.8 

aaa.8 

333.7 
324.6 
335.5 

aa6.4 
aa7.4 

328.3 

329.3 
23o.i 


94.2 
94.6 

97-7 


u 
la 
i3 
i4 
i5 
i6 

:i 

19 

ao 


10.1 

ll.U 

la.o 

16.6 
17.5 
18.4 


04.3 

o5.i 
o5.5 
05.9 
06.3 
06.6 
07.0 
07.4 
07.8 


71 

7» 
73 


65.4 
66.3 

§:? 

69.0 
70.0 
70.0 
71.8 
7^.7 
73.6 


a8.5 
a8.o 
a9.5 

3o.5 
3o.o 
3i.3 


i3i 
3a 
33 
34 
35 
36 

1 


iao.6 
iai.5 
iaa.4 
123.3 
124.3 

125.2 

126. 1 
127.0 
128.0 
128.9 


5i.a 
5i.6 
5a .0 
52.4 
52.7 
53.1 
53.5 
53.0 
54.3 
54.7 


191 
9a 

u 

99 

aoo 


175.8 
176.7 

181.3 
i8a.3 
i83.a 
184.1 


74.6 
75.0 
754 
75.8 
76.3 
76.6 
77-0 
77-4 


a5i 
5a 
53 
54 
55 
56 

u 


a3i.o 
a32.o 
232.9 
233.8 
234.7 
a35.6 
336.6 
237.5 
238.4 
239.3 


98.r 
98.5 
98.9 
99.2 

99-fi 
ioox> 

1004 
100.8 
101.2 
101.6 


at 
aa 
a3 
a4 
a5 
ao 


.9.3 
ao.3 
ai.a 
aa.i 
a3.o 
a3.9 

lit 

a6.7 
27.6 


08. a 
08.6 
09.0 
09.4 
09.8 
10. a 
10.5 
10.9 
II.3 
11.7 


81 

8a 
83 
84 
85 
86 

Is' 

89 
90 


74.6 
75.5 
76.4 

2I:J 

81.0 
81.9 
8a. 8 


3i.6 
3a. 
3a.4 
3a .8 
33. a 
33.6 
34.0 
34.4 
34.8 
35. a 


i4i 
42 
43 
44 
45 
46 

ii 


129.8 
i3o.7 
i3i.6 
i3a.6 
i33.5 
134.4 
i35.3 
i36.a 


55.1 
55.5 
55.0 
56.3 
56.7 
57.0 
57.4 
57.8 

5816 


201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


I85.0 
185.9 
186.0 
187.8 
188.7 
189.6 
190.5 
191.5 

i$3.3 


78.5 
78.0 

79-3 
79-7 
80.1 
80.5 
80.9 
81.3 
81.7 
8a.i 


a6i 
6a 
63 
64 
65 
66 
67 
68 
69 
70 


a4o.3 
a4t.a 
242.1 
243.0 
243.9 
a44.o 
245.8 
246.7 
a47.6 
348.5 


102.0 
1024 
102.8 
io3.2 
103.5 
103.9 
104.3 
104.7 
io5.i 
105.5 
105.9 
106.3 
106.7 
107.1 
107.5 
107.8 
108.2 
108.6 
109.0 
i09u< 


3i 

33 

33 
34 
35 
36 

u 


a8.5 
39.5 
36.4 
3i.3 
3a. a 
33.1 
34.1 
35.0 
35.0 
36.8 


la.i 
ia.5 
la.o 
i3.3 
i3.7 
i4.i 
i4.5 
i4.8 
i5.a 
i5.6 


9' 
9? 
9^ 

'9^ 

99 
100 


83.8 

84.7 
85.6 
86.5 

88!4 
89.3 
9o.a 
91. 1 
9a. 1 


35.6 
35.0 
36.1 
36.7 
37.1 
37.5 
37.9 
38.5 


iSi 

5a 
53 
54 
55 
56 
57 
58 


139.0 
139.0 
i4o.8 
i4i.8 
142.7 
143.6 
144.5 
i45.4 
146.4 
147.3 


59.0 
59.4 
59.8 
60. a 
60.6 
61.0 
61.3 
61.7 
62.1 
62.5 
62.9 
63.3 
63.7 
64.1 
64.5 
64.9 
65.3 
65.6 
66.0 
66.4 


an 
xa 
i3 
i4 
i5 
16 

17 
18 

>9 
ao 


194. a 
195. 1 
196. 1 
197.0 

\w.t 

«99-7 
aoo. 7 
201.6 
202.5 


8a.4 
8a.8 
83.a 
83.6 
84.0 
844 
84.8 
85.a 
85.6 
86.0 


371 
73 

77 
78 

21 


249.5 
256.4 
35i.3 

352.3 
353.1 
354.1 

255. 
355.9 
256.8 
257.7 


4i 
4a 
43 
44 
45 
46 

s 


37.7 
38.7 
39.6 
40.5 
41.4 
4a. 3 
43.3 
44. a 
45.1 
46. 


16.0 
16.4 
16.8 
17. a 
17.6 
18.0 
1S.4 
18.8 
19.1 
19.5 


101 
oa 
o3 
04 
o5 
06 

09 
10 


93.0 

94.8 
96.7 

99.4 
100.3 
101. 3 


4o.a 
40.6 
4i.o 
4f.4 
41.8 
4a. a 
4a. 6 
43.0 


161 

6a 
63 
64 
65 
66 
67 
68 
69 
70 


148. a 

149. 1 
i5o.o 
i5i.o 
fSi.o 
152.8 
153.7 
154.6 
155.6 
156.5 


221 

22 

a3 
a4 
a5 
26 

27 
28 

;9 

3o 


2o3.4 
ao4.4 
2o5.3 
206.2 
207.1 
208.0 
209.0 
209.0 
aio.8 
aii.7 


86.4 
86.7 
87.1 
87.5 
87.9 
88.3 
88.7 
89.1 
89.5 
89.9 


281 

8a 
83 
84 
85 
86 

87 
88 

89 
90 


358. r 
259.6 
260.5 
261.4 
362.3 
2C3.3 

264.3 

265.1 
266.0 
266.9 


109.8 
110.2 
110.6 

III.O 

iiM 
II 1.7 
112.1 

113.5 

113.9 
II3.3 


5i 

52 

53 
54 
55 
56 

U 


46.9 
48 !l 

5i.5 
5a. 5 
53.4 
54.3 
55. a 


19.0 
20.3 
ao.7 

ai.5 
ai.o 
aa.3 
aa.7 
a3.f 
a3.4 


III 
la 
i3 
i4 
i5 
16 

\l 

«9 

30 


102. a 
io3.i 
104.0 
104.9 
105.9 
106.8 
107.7 
108.6 
109.5 
110.5 


43.4 
43.8 
44.a 
44.5 
44.9 
45.3 
45.7 
46.1 
46.5 
46.9 


171 

?l 
74 
75 
76 
77 
78 

?l 


157.4 
158.3 
i59.a 
160. a 
161.1 
162.0 
16a. 9 
163.8 
i6/f.8 
165.7 


66.8 
67.2 
67.6 
68.0 
68.4 
68.8 
69.2 
69.6 
69.0 
70.3 


23l 
32 

33 

34 

. 35 

36 

u 


212.6 
2i3.6 
214.5 
215.4 
ai6.3 
217.2 
ai8.a 
219.1 
320. o- 
220.9 


90.3 
90.6 
9i!o 
914 
91.8 

93.6 
93.0 
93.4 
93.8 

Lat. 


391 
3oo 


3^:2 

369.7 
370.6 
371.5 
373.5 
273.4 
a74.3 
275.3 
376.3 


113.7 
114.1 
114.5 

1.5.7 
m6.o 
1.64 
1x6.8 
i.7.a 


Dist 


Dep. 


Lat 


DiM 


fJcp. 


Lat. 


Dial. 


Dep. 


Lat. 


Di«it. 


Dep. 


Diit. 


Den. 


Lat. 


[For G7 DegraM. | 



i^^J TABLE II. 


Difference of Latitude and Departure for 24 Degrees. 


Dist. 


l.at. 


Dcp. 


Dist. 


Lau 


Dcp. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. Dep. 


Dist. 


lAA, 


ftep. 


I 


00.0 
01.8 


00.4 


61 


55.7 


24.8 


121 


no. 5 


49.2 


181. 


165.4 73.6 


»4i 


320.3 


98.0 


^ 


00.8 


62 


56.6 


25.2 


33 


III. 5 


49.6 


83 


166.3 


74.0 


42 


321.1 


p4 


3 


02.7 


01.2 


63 


57.6 


25.6 


33 


112.4 


5o.o 


83 


167.3 


74.4 


43 


332. 


98.8 


4 


o3.7 


01.6 


64 


58.5 


26.0 


24 


II3.3 


5o.4 


84 


168.1 


74.8 


44 


222.9 
223.8 


99.2 


5 


04.6 


C3.0 


65 


59.4 


36.4 


35 


114.2 


5o.8 


85 


169.0 


75.2 


45 


99-7 


6 


o5.5 


02,4 


66 


60.3 


26.8 


36 


II5.I 


5l.2 


86 


169.0 
170.8 


75.7 


46 


224.7 


lOO.I 


7 


06.4 


02.8 


67 


61.2 


27.3 


37 


116. 


5i.7 


87 


76.1 


47 


225.6 


IG0.5 


8 


07.3 


o3.3 


68 


62.1 


27.7 


28 


116. 9 
117.8 
118.8 


52.1 


88 


171.7 


76.5 


48 


226.6 


100.0 
101.3 


9 


08.2 


oa.7 


69 


63. 


28.1 


29 


52.5 


89 


472.7 


^j 


49 


327.5 


lO 


09.1 


04.1 


70 


63.9 


28.5 


3o 


52.9 


90 


173.6 


5o 


228.4 


101.7 


II 


it>.o 


04.5 


71 


64.9 
65.8 


28.9 

29.3 


i3i 


119.7 


53.3 


191 


174.5 


77.7 


25l 


229.3 


102.1 


12 


II.O 


04.9 
o5.5 


72 


32 


120.6 


53.7 


92 


175.4 


78.1 


52 


23o.3 


102.5 


i3 


;i:2 


73 


66.7 


29.7 


33 


121.5 


54.1 


93 


176,3 


78.5 


53 


23l.I 


102.9 
io.^.3 


i4 


o5.7 


74 


67.6 


36.1 


34 


122.4 


54.5 


94 


177.2 


S:? 


54 


233.0 


i5 


i3.7 


06.1 


75 


68.5 


3o.5 


35 


123.3 


54.9 
55.3 


95 


178.1 


55 


233. 


103.7 


i6 


14.6 


06.5 


76 


69.4 


3o.o 
3i.3 


36 


124.2 


96 


179.1 


79-7 


56 


233.9 

234.8 


io4.r 


17 


i5.5 


06.0 
07.3 


77 


76.3 


37 


125.3 


55.7 


97 


180.0 


86.1 


57 


104.5 


i8 


16.4 


78 


71.3 


3i.7 


38 


126.1 


56.1 


.98 


180.9 
181.6 


80.5 


58 


235.7 


104.9 
IQ5.3 


"9 


17.4 


07.7 


79 


72.2 


32.1 


39 


127.0 


56.5 


99 


80.9 
81.3 


59 


236.6 


30 


]8.3 


08.1 


80 


73.1 


32.5 


40 


127.9 


56.V 


200 


182.7 


66 


237.5 


io5.8 
106.2 


21 


19.2 


08.5 


81 


74.0 


32.9 


i4i 


128.8 


57.3 


201 


183.6 


81.8 


261 


238.4 


22 


20.1 


08.0 


82 


^:l 


33.1 


42 


129.7 


57.8 


02 


184.5 


82.3 


62 


239.3 


106.6 


23 


21.0 


09.4 


83 


33.8 


43 


i3o.6 


58.2 


o3 


185.4 


83.6 


63 


240.3 


107.0 


24 


ll:t 


09.8 


84 


76.7 


34.2 


44 


i3i.6 


58.6 


o4 


186.4 


83.0 


64 


241.3 


1074 


25 


10.2 


85 


77.7 


34.6 


45 


132.5 


59.0 


o5 


187.3 


83.4 


65 


242.1 


107.8 


26 


23.8 


10.6 


86 


78.6 


35.0 


46 


i33.4 


59.4 


06 


i88.3 


83.8 


66 


243.0 


io8.3 


11 


24.7 


II.O 


87 


79.5 


35.4 


47 


i34.3 


59.8 


07 


189.1 


84.2 


67 


243.9 
244.8 


to8.6 


25.6 


11.4 


88 


80.4 


35.8 


48 


i35.3 


60.3 


08 


190.0 


84.6 


68 


1090 


29 


26.5 


it.8 


89 


81.3 


36.3 


49 


136.1 


60.6 


09 


190.9 
191.8 


85.0 


69 


245.7 


109.4 


3o 


27.4 


12.2 


90 


82.3 


36.6 


5o 


137.0 


61.0 


10 


85.4 


70 


246.7 


109.8 
110.3 


3i 


28.3 


12.6 


9' 


81 1 


37.0 


■ 5i 


137.9 


61.4 


211 


192.8 


85.8 


271 


247.6 


32 


29.2 


i3.o 


92 


84.0 


37.4 


52 


138.9 
139.8 


61.8 


12 


193.7 


86.2 


73 


248.5 


110.G 


33 


3o.i 


i3.4 


93 


85.0 


37.8 


53 


62.2 


i3 


194.6 


86.6 


73 


249.4 


IIt.O 


34 


3i.i 


i3.8 


94 


85.9 
86.8 


38.2 


54 


140.7 


62.6 


i4 


195.5 


87.0 


74 


250.3 


iiU 


35 


32. 


14.2 


95 


38.6 


55 


141.6 


63. 


15 


196.4 


874 


75 


25l.3 


1110 
iii.3 


36 


32.0 
33.6 


14.6 


96 


87.7 


39.0 


56 


142.5 


63.5 


16 


197.3 


87.0 
88.3 


76 


252.1 


37 


i5.o 


97 


88.6 


39.5 


57 


143.4 


63.9 
64.3 


17 


198.2 


77 


253.1 


1 12.7 


38 


34.7 


i5.5 


98 


89.5 


^9? 
40.3 


58 


144.3 


]8 


199.2 


88.7 


78 254.0 


113.1 


39 


35.6 


1-5.9 
16.3 


99 


90.4 


59 


145.3 


64.7 


19 


20U.1 


89.1 


g 


a5<.9 
255.8 


ii3.5 


40 


36.5 


100 


9«.4 


40.7 


60 


146.2 


65.1 


30 


201.0 


89.5 


113.9 


4i 


37.5 


16.7 


lOI 


91.3 


4i.i 


161 


147. 1 


65.5 


221 


201.9 
202.8 


51 


281 


256.7 


114.3 


42 


38.4 


17. 1 


02 


93.a 


41.5 


62 


148.0 


65.0 
66.3 


33 


82 


257.6 
258.5 


114.7 


43 


39.3 


17.5 


o3 


94.1 


41.9 
42.3 


63 


148.0 
i49-fi 


33 


203.7 


90.7 


83 


ii5.; 


44 


40.2 


\u 


04 


95.0 


64 


66.7 


24 


ao4.6 


91.1 


84 


259.4 


115.5 


45 


4i.i 


o5 


$:t 


42.7 


65 


i5o.7 


67.1 


35 


205.5 


91.5 


85 


366.4 


111:? 


46 


42.0 


18.7 


06 


43.1 


66 


i5i.6 


67.5 


36 


206.5 


^;3 


86 


36i.3 


47 


42.9 


'9-; 


07 


97.7 


43.5 


67 


152.6 


67.0 
68.3 


27 


207.4 


87 


363.2 


116.7 


48 


43.0 
44.8 


19.5 


08 


98.7 


43.0 
44.3 


68 


153.5 


28 


308.3 


92.7 


88 


263.1 


117.1 


49 


19.0 
20.3 


09 


99.6 


69 


154.4 


68.7 


29 


209.2 


93., 


89 


264.0 


117.5 


5o 


45.7 


10 


100.5 


44.7 


70 


155.3 


69.1 


3<) 


210.1 


93.5 


9^* 


264.9 


m8.o 


5i 


46.6 


20.7 


III 


101.4 


45.1 


171 


156.2 


69.6 


23 1 


211.0 


94.U 


291 


265.8 


118.4 


52 


475 


21.2 


19 


102.3 


45.6 


72 


157.1 


70.0 


32 


211.9 


944 


92 


266.8 


118.8 


53 


48.4 


21.6 


i3 


io3.2 


46.0 


73 


158.0 


70.4 


33 


212.9 
2i3.8 


94.8 


93 


267.7 


119.2 


54 


49.3 


22.0 


i4 


iu4.i 


46.4 


74 


159 40 


70.8 


34 


95.2 


94 


268.6 


119.6 


55 


5o.a 


22.4 


i5 


loS.I 


46.8 


' 75 


'!9-9 
160.8 


71.2 


35 


214.7 


95.6 


95 


269.5 


120.0 


56 


5l.2 


33.8 


16 


io6.o 


47.3 


7.6 


71.6 


36 


215.6 


96.0 


96 


270.4 


1 20.4 


57 


52.1 


33.2 


17 


106.0 
IQ7.8 


47.6 


77 


161 .7 
162.6 


72.0 


37 


216.5 


96.4 


97 


271.3 


120.8 


5fc 


53.0 


23.6 


18 


48.0 


78 


72.4 


38 


217.4 


96.8 


98 


272.2 


121.2 


|9 


53.9 
54.8 


24.0 


"9 


108.7 


48.4 


79 


163.5 


72.8 


39 


218.3 


97.2 


99 


273.2 


121.6 


60 


24.4 


20 


109.6 


48.8 


80 


164.4 


73.2 


40 


219.3 


77.6 


366 


274.1 


122.0 


Dist. 


Dejj. 


Lat. 


Dist. 


Dep. 


I^al. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist., Dep. 1 


Lat. 


[For GG Degraes. | 



TABI.K 11. tMi« 
Diflerence of LatiUide and Departare for 25 Degrees. 


IHit 


Ut 


Dep. 


Dist. 


Lai. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 

181 
8a 
83 
84 
85 
86 

87 
88 

89 
90 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 
i 
3 
4 
5 
6 
7 
8 
9 

lO 


00.0 
01.8 
03.7 
o3.6 
04.5 
o5.4 
06.3 
07.3 
08. a 
09.1 


00.4 
00.8 
01.3 
01.7 
03. 1 
03. 5 
o3.o 
o3.4 
o3.8 
04.3 


61 

63 

63 
64 
65 
66 

69 

70 


55.3 
56.3 
57.1 
58. 
58.0 

^•^ 
60.7 

61.6 

63.5 

63.4 


35.8 
36.3 
36.6 
37.0 
37.5 

27.9 
38.3 
38.7 
29.3 
39.6 


131 

33 

33 

•a4 

35 

36 

27 

38 

19 

3o 


109.7 
110.6 
1U.5 

II3.4 

II3.3 
114.3 
ii5.i 
116.0 
116.0 
117.8 


5i.i 
5i.6 
52. 
5a. 4 
52.8 
53.3 
53.7 
►54.1 
54.5 
54.9 


164.0 

164.9 
165.9 
166.8 
167.7 
168.6 
169.5 
170.4 
171.3 
172.2 


76.5 
76.0 
•77.3 
77.8 
78.3 
78.6 
79.0 
79.5 

29? 

8<..3 


241 
42 
43 
44 
45 
46 
47 
48 

5o, 


318.4 
319.3 

330.3 
331.1 
323.0 
323.0 
323.9 
334.8 
325.7 
226.6 


lOI.O 

103 .3 
103.7 
io3.i 
103.5 
104.0 
104.4 
104.8 
io5.3 
105.7 


If 

19 

i3 
i4 
i5 
i6 

\l 
19 


10.0 
10.0 
If. 8 

13.7 

i3.6 
i4.5 
i5.4 
16.3 

17. a 
18. r 


04.6 
o5.i 
o5.5 
o5.9 
06.5 
06.8 
07.3 
07.6 
08.0 
08.5 


7« 


64.3 
65.3 
66.3 

68!o 
68.9 
69.8 
70.7 
71.6 
73.5 


3o.o 
3o.4 
3o.o 
3i.5 
3,. 7 
3a. I 
3a.5 
33.0 
33.4 
33.8 


'V 

32 

33 
34 
35 
36 

s 
3? 


118.7 
119.6 
iao.5 

131.4 

133.4 

133.3 

124.3 
125. 1 

126.0 
126.9 


55.4 
55.8 
56.3 
56.6 
57.1 
57.5 
57..9 
58.3 
58.7 
59.3 


191 
9? 

% 
t 

9Z 
98 

99 
aoo 


173.1 
174.0 

176.7 
177.6 
178.5 
1794 
180.4 
181.3 


80.7 
81.1 
81.6 
83.0 
83.4 
83.8 
83.3 
83.7 
84.1 
84.5 


25l 
52 

53 
54 
55 
56 


227.5 

229.3 
23o.3 
33l.l 
333.0 
333.9 

233.8 
234.7 
235.6 


106.1 

106.5 

106.0 
107.3 

•a 07.8 
108.3 
108.6 
109.0 
109.5 
109,9 


31 

aa 

33 
34 
35 
36 


19.0 
19.0 
30. 8 

31.8 

aa.7 
33.6 
34.5 
35.4 
36.3 
37.3 


08.0 
09.3 
09.7 
10.1 
10.6 
it.o 
ii.4 
11.8 

13.3 
13.7 


Si 
8a 
83 
84 
85 
86 
87 
88 
89 
90 


73.4 
74.3 
75.3 
76.1 
77.0 

78!8 

79.8 

80.7 

•81.6 


34.3 
34.7 
35.1 
35.5 
35.0 
36.3 
36.8 
37.3 

Ui 


i4i 

43 

43 
44 
45 
46 
47 
48 

5o 


127.8 
1 38.7 
139.6 
136.5 
i3i.4 
i33.3 
133.3 
134.1 
135.0 
135.9 


60.0 
60.4 
60.9 
61.3 
61.7 
63.1 
6a. 5 
63. 
63.4 


aoi 
oa 
o3 
04 
o5 
06 

09 
10 


i83.a 
i83.i 
184.0 
184.0 
185.8 
186.7 
187.6 
188.5 
189.4 
190.3 


84.9 
85.4 
85.8 
86.3 
86.6 
87.1 
87.5 

88.7 


261 
62 
63 
64 
65 
66 

% 

69 

70 


236.5 
237.5 
238.4 
339.3 
340.3 

34l.l 

a43.o 
343.9 
343.8 
344.7 


110.3 
1 10.7 
III. I 
1 1 1.6. 

113.0 
II34 
113.8 

II3.3 
113.7 
114.1 


3; 

3« 

33 
34 
35 
36 

u 

2 


38.1 

39.0 

33.5 
34.4 
35.3 
36.3 


i3.i 
i3.5 
13.9 
14.4 
i4.8 
i5.j 
i5.6 
i6.f 
16.5 
16.9 


9« 

99 

100 


83:5 
83.4 
84.3 
85.3 
86.1 
87.0 
87.0 
88.8 

89.7 
90.6 


38.5 
38.0 
39.1 
39.7 
4o.i 
40.6 
4i.o 
41:4 
41.8 
43.3 


i5i 

53 

53 
54 
55 
56 

57 
58 


136-9 
137.8 
138.7 
139.6 
140.5 
141.4 
143.3 
143. a 
i44fi 
145.0 


63.8 
64.3 

64.7 
65.1 
65.5 
65.9 
66.4 
66.8 
67.3 
67.6 


an 

13 

i3 
i4 
i5 
16 

V, 

<9 
30 


191.3 
193.1 
193.0 
193.9 

\^l 

196.7 
197.6 
198.5 
199-4 


89.2 
89.6 
90.0 
90.4 
90.0 
91.3 

9»-7 
92.1 
92.6 
93.0 


271 

7' 
73 

i 

77 

t 
22 


245.6 
246.5 
3474 
248.3 
249.2 
25o.i 
35 1.0 
253.0 
353.9 
253.8 


114.5 
II 5.0 
ixU 
11 5.8 
116.3 
116.6 
117.1 
117.5 
117.9 
118.3 


4i 
43 
43 
M 
45 
46 

1i 

■5i' 
5i 
53 
54 
55 
' 56 

57 
58 


37.3 
38.1 
39.0 

lu 

41.7 
43.6 
43.5 
44.4 
45.3 


17.3 

17.7 
18.3 
18.6 
19.0 
19-4 
19.0 

30.3 

30.7 

31.1 


lOI 

oa 
o3 
04 
o5 
06 

09 
10 


.9..5 
91.4 
93.3 
94.3 

96.1 
97.0 

99.7 


43.7 
43.1 
43.5 
44.0 
44.4 
44.8 
45.3 
45.6 
46.1 
46.5 


i6i 
6a 
63 
64 
65 
66 
67 
68 
69 
70 


145.0 
146.8 

147.7 
148.6 
14Q.5 
i5o.4 
i5i.4 
152.3 
i53.a 
154.1 


68.0 
68.5 
68.9 

^•^ 
69.7 

7o.a 

70.6 

71.0 

71.4 

71.8 


331 

aa 
a3 
34 

27 

38 
39 

3o 


aoo.3 

201.2 

202.1 
2o3.o 
203.9 
204.8 
ao5.7 
ao6.6 
307.5 
ao8.5 


93.4 
93.8 
94,2 

94.7 
95.1 
95.5 

96.4 
96.8 
97.3 


281 
82 
83 
84 
85 
86 

87 
88 

89 
90 


254.7 
255.6 
256.5 
357.4 
258.3 
259.2 
360.1 
261.0 
261.9 
262.8 


118.8 
119.3 
119.6 

13O.0 
I304 
I30.0 
I2I.3 
I2I.7 
123.1 
133.6 


46.3 
47.1 
48. 
48.0 
49.8 
56.8 
5i.7 
53.6 
53.5 
54.4 


31.6 
33.0 
33.4 
33.8 
33.3 
33.7 
34.1 
34.5 
34.9 
35.4 


111 

13 

i3 
i4 
i5 
16 
17 
18 

19 
30 


100.6 
101. 5 

t03.4 

io3.3 
104.3 
io5.i 
106.0 
106.9 

13:2 


46.0 
47.3 
47.8 
48.3 
48.6 
49.0 
49.4 

tl 
5o.7 


171 

73 
73 

'! 

76 


i55.o 
155.9 
i56.8 

159.5 
160.4 
161.3 
16a. 2 
i63.i 


73.3 

73.5 
74.0 
74.4 
74.8 
75.3 
75.6 
76.1 


a3i 
3a 
33 
34 
35 
36 

37 
38 

4o 


309.4 
a 10.3 

311.3 
313.1 
31 3.0 
31 3.9 
314.8 
31 5.7 
316.6 

317.5 


97.6 
98.0 
98.5 
98.0 
99.3 
99-7 

10t).3 

i(x>.6 
toix> 
101.4 


291 
9? 

% 
t 

97 
98 

3oo 


a63.7 
a64.6 
265.5 
266.5 
267.4 
368.3 
369.3 
370.1 
371X) 
371.9 


123.0 
133.4 
133.8 

1 a4.3 
134.7 

I35.t 

135.5 
135.9 
1364 
136.8 


IYm. 


n«p. 


Lai. 


Dist. 


Dep. 


Lai. 


\Y\^\. 


Dep. 


Lat. 


Dist. 


Dep. 


Lai. 


Di.st. 


Dep. 


Lat. 


[For 65 Degratfl. | 



'^•«J TABLE IL 


Difference ot Latitude and Departure for 26 Degrees. * 


Disl. 


I.at. 


Dcp. 


Disu 


Lat 


Dep. 


Disu 


LaU Dep. 


Dist. 


f,at. 


Dep. 


Dist. 


Lai. 


Dep. 


I 


00.9 
01.8 


00.4 


61 


54.8 


36.7 


131 


to8.8 


53.0 


181 


163.7 


79.3 


941 


316.6 


I05.6 


a 


00.0 

01.3 


63 


55.7 


27.3 


23 


109.7 


53.5 


82 


163.6 


gj 


42 


317.5 


106. 1 


3 


03.7 


63 


56.6 


27.6 


33 


110.6 


53.9 


83 


164.5 


43 


218.4 


106.5 


4 


o3.6 


01.8 


64 


Ui 


38.1 


24 


III.5 


54.4 


84 


165.4 


80.7 


44 


319.3 


107.0 


5 


04-.5 


03. 3 


65 


38.5 


35 


113. 3 


54.8 


85 


166.3 


81.1 


45 


320.3 


1074 


6 


o5.4 


03.6 


66 


59.3 


38.9 


36 


Il3.3 


55.3 


86 


167.2 


81.5 


46 


331.1 


107.8 


I 


06.3 


o3.i 


67 


66.3 


29-4 


27 


X14.I 


55.7 


87 


168.1 


83X> 


47 


333X> 


108.3 


07.2 


o3.5 


68 


61. 1 


39.8 


28 


^i5.o 


56.1 


88 


169.0 


834 


48 


333.9 
333.8 


108.7 


9 


o8.r 


03.9 


69 


6a. 


36.3 


29 


ii5.o 

116.8 


56.5 


89 


169.0 
170.8 


83.9 
83.3 


49 


109.3 


lO 


09.0 


04.4 


70 


63.9 


30.7 


3o 


57.0 


90 


56 


994.7 


109.6 


iii09.9 


04.8 


7« 


63.8 


3i.i 


i3i 


117.7 
118.6 


57.4 


191 


171.7 


83.7 


25l 


335.6 


tto.o 


13 


10.8 


o5.3 


73 


64.7 


3i.6 


33 


57.9 
58.3 


93 


173.6 


84.3 


52 


336.5 


1 10.5 


i3 


11.7 


o5.7 


73 


65.6 


33. o- 


33 


X19.5 


93 


173.5 


84.6 


53 


2274 


1 10.0 
111.3 


14 


13.6 


06.1 


74 


66.5 


33.4 


34 


I30.4 


58.7 


94 


174.4 


85.0 


54 


338.3 


i5 


i3.5 


06.6 


75 


67.4 


33.0 
33.3 


35 


131.3 


59.3 


95 


175.3 


85.5 


55 


339.3 


111.8 


i6 


14.4 


07.0 


76 


68.3 


36 


133.3 


59.6 


96 


176.3 


85.9 


56 


33o.i 


113.2 


17 


i5.3 


07.5 


77 


69.3 


33.8 


37 


133.1 


66.1 


V^ 


177.1 


86i 


57 


33 1.0 


II 3.7 


i8 


16.3 


07.0 
08.3 


78 


70.1 


34.2 


38 


134.0 


60.5 


178.0 


86.8 


58 


33 1. 9 

333.8 


113.x 


»9 


17. 1 


79 


71.0 


34.6 


39 


124.9 
125.$ 


60.9 


99 


•78.0 
i;9-8 


87.3 


59 


II3.5 


20 


18.0 


08.8 


80 


71.9 


35.1 


40 


61.4 


300 


87.7 


60 


333.7 


1 14.0 


31 


tS.o 
19.8 


09.3 


81 


72.8 


353" 


i4i 


126.7 
137.6 


61.8 


30I 


180.7 
181.6 


88.1 


261 


334.6 


114.4 


33 


09.6 


83 


73.7 


35.9 


42 


63.3 


03 


88.6 


62 


335.5 


114.9 
115.3 


33 


30.7 


10. 1 


83 


74.6 


36.5 


43 


138.5 


63.7 


o3 


183.5 


89.0 


63 


3364 


a4 


31.6 


J0.5 


84 


75.5 


36.8 


44 


129.4 


63.1 


04 


i834 


89.4 


64 


337.3 


115.7 


25 


33.5 


II.O 


85 


76.4 


37.3 


45 


136.3 


63.6 


o5 


184.3 


'923 


65 


238.3 


ll6.3 


96 


33.4 


11.4 


86 


77.3 


37.7 


46 


|3l.3 


64.0 


06 


185.2 


66 


339.1 


116.6 


27 


34.3 


11.8 


87 


78.3 


38.1 


47 


133.1 


64.4 


07 


186.1 


90.7 


67 


340.0 


117.0 


38 


35.3 


13.3 


88 


79.1 


38.6 


48 


133.0 


64.0 
65.3 


4)8 


186.9 
187^ 


91.3 


68 


340.9 
341 i 


117.5 


39 


36.1 


13.7 


89 


80.0 


39.0 


49 


133.9 
134.8 


09 


91.6 


69 


117.9 


3o 


37.0 


l3.3 


90 


80.9 


4^:1 


5o 


65.8- 


10 


188.7 


93.1 


70 


242.7 


118.4 


3i 


37.0 

38.8 


i3.6 


91 


81.8 


i5i 


135.7 


66.3 


311 


189.6 


92.5 


271 


243.6 


118.8 


33 


14.0 


93 


83.7 


52 


136.6 


66.6 


13 


190.5 


92.9 


73 


244.5 


119.3 


33 


39.7 


14.5 


93 


83.6 


40.8 


53 


137.5 


67.1 


l3 


1914 


93.4 


73 


245.4 


1 19.7 


34 


3o.6 


\n 


94 


84.5 


41.9 


54 


138.4 


67.5 


i4 


193.3 


93.8 


74 


246.3 


I30.I 


35 


3i.5 


95 


85.4 


41.6 


55 


139.3 


67.9 


i5 


193.3 


94.9 


75 


247.2 


130.6 


36 


33.4 


i5.8 


96 


86.3 


42.1 


56 


140.3 


68.4 


16 


194.1 


94.7 76 


248.1 


13I.O 


37 


33.3 


i6.a 


97 


87.3 


42.5 


57 


i4i.i 


68.8 


>7 


195.0 


95.1 


7I 


249.0 


I3l4 


38 


34.3 


16.7 


98 


88.1 


43. e 


58 


142.0 


69.3 


18 


ti 


95.6 


^52:2 


l3t.O 
133.3 


39 


35.1 


17. 1 


99 


89.0 


43.4 


!^ 


142^0 

143.^ 


69.7 


<9 


96.0 


79 


4o 


36.0 


17.5 


100 


89.9^43.8 


60 


70.1 


30 


191-1 


96.4 


80 


25 1.7 


133.7 


4i 


36.9 


18.0 


101 


90.8 


44.3 


161 


144.7 70.6 


331 


198.6 


til 


381 


352.6 


133.3 


42 


37.7 


18.4 


03 


91.7 


44.7 


63 


145.6 7«.o 


23 


199.5 


83 


253.5 


133.6 


43 


38.6 


18.8 


o3 


93.6 


45.2 


63 


i46 S 71.5 


33 


3004 


97.8 


83 


2544 


I34.I 


44 


39.5 


19.3 


04 


93.5 


45.6 


64 


147.4 71.9 


24 


30I.3 


98.3 


84 


255.3 


134.5 


45 


40.4 


19.7 


o5 


94.4 


46.0 


65 


148.3 


72.3 


25 


303.3 


98.6 


85 


256.2 


124.9 


46 


41.3 


30.3 


06 


95.3 


46.5 


66 


149.2 


72.8 


26 


303.1 


99.1 


86 


257.1 


135.3 


47 


43.3 


30.6 


07 


96:3 


46.0 
47.3 


67 


i5o.i 


73.2 


27 


304.0 


99.5 


87 


258.0 


135.8 


48 


43.1 


31. 


08 


97.1 


68 


i5i.o 


73.6 


28 


304.9 

2o5.8 


99.9 


88 


258-9 
259.8 


126.3 


49 


44.0 


31.5 


09 


98.0 


47.8 


69 


i5i.9 
153.8 


74.1 


39 


ioii.4 


89 


126.7 


5« 


44.9 


21.9 


10 


98.9 


48.3 


7" 


74.5 


3o 

33l 


206.7 
307.6 


100.8 


90 


260.7 


137.1 


5i 


45.8 


33.4 


til 


99.8 


48.7 


171 


153.7 


75.0 


ioi.3 


391 


261.5 


137.6 


53 


46.7 


33.8 


13 


100.7 


49.1 


72 


154.6 


75.4 


33 


308.5 


101.7 


93 


261.4 


128.0 


53 


47.6 


33.3 


i3 


101.6 


49.5 


73 


155.5 


75.8 


33 


309.4 


103.1 


93 


263 3 


128.4 


54 


48.5 


33.7 


i4 


103. 5 


56.0 


74 


156.4 


76.3 


34 


3 10.3 


I03.6 


94 


264.2 


128.0 
139.3 


55 


49.4 


24.1 


i5 


io3.4 


5o.4 


75 


157.3 


76.7 


35 


211.3 


io3.o 


95 


265.1 


56 


5c. 3 


34.5 


16 


104.3 


5o.o 
5i.3 


76 


158.3 


77.2 


36 


313.1 


io3.5 


96 


l^'l 


H9.8 


,57 


5l.3 


35.0 


17 


io5.3 


77 


159.1 


77.6 


37 


31 3.0 


103.9 
to4.3 


97 


I3S.3 


58 


53.1 


25.4 


18 


106. 1 


5i.7 


78 


i6q.o 


78.0 


38 


3 13.9 
314.8 


98 


i3o£ 


59 


53.0 


25.0 

26.5 


»9 


107.0 


52.3 


79 


160.0 
i6f.8 


78.5 


39 


104.8 


99 


268.7 


i3i.i 


60 


53.0 


30 


107.9 


53.6 


86 


78.9 


46 


ill 5.7 


io5.3 


360 


369.6 


i3i.5 


Dist. 


Dep. 


I^L 


[>iHt. 


hep. 


Lai. 


IMst. 


IVp. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dcp. 


I^at. 


[For 64 Degreec j 



TABLE 11, [PK*«i 
DiSeience of Latitude and Departure for 27 Degrees* 


D^L 


Lat 


Dep. 


Disi. 


LaU 


Dep. 


Disl. 


Lai. 


Dfp. 


Dial. 


Lai. 


Dep. 


Dial. 


Lat. 


De|». 


I 
a 
3 
4 
5 
6 
7 
8 

9 

lO 


00.9 
01.8 
02.7 
o3.6 
04.5 
o5.3 
06.2 
07.1 
08.0 
08.9 


00.5 
00.9 
01.4 
01.8 
02.3 
02.7 
o3.2 
o3.6 
04.1 
04.5 


61 
62 
63 
64 
65 
66 

67 
68 
69 
70 


54.4 
55.2 
56.1 
57.0 
57.0 
58.8 

59.7 
60.6 
61.5 
62.4 


^Z-7 
28.1 

28.6 

29.1 

29.5 

3o.o 

3o.4 

3o.o 

3i.3 

3i.8 


121 
22 
23 

24 

25 

26 

27 

28 


107.8 
108.7 
109.6 
110.5 
111.4 
11:1.3 

Il3.2 

114.0 
114.9 
115.8 


54.9 
55.4 
55.8 
56.3 
56.7 
57.2 

5816 
59.0 


181 
82 
83 
84 
85 
86 

87 
88 

89 
90 
191 
92 

99 
200 


161.3 
162.2 
i63.i 
163.9 
164.8 
i65.7 
166.6 
167.5 
168.4 
169.3 

170.2 
171.1 
172.0 
172.9 
173.7 
174.6 
175.5 
176:4 
177.3 
178.2 


82.2 
82.6 
83.1 
83.5 
84.0 
844 
84.9 
85.4 
85.8 
86.3 


241 
42 
43 
44 
45 
46 

% 


214.7 
215.6 
216.5 
217.4 
2J8.3 
219.2 
220.1 
221.0 
221.0 

222 5 


1094 
109.0 
110.3 
110.8 

II1.2 
111.7 
112.1 
112.6 

ii3.o 
113.5 


11 

12 

i3 
14 
i5 
i6 

11 

19 

20 


09.8 
10.7 
it.6 

12.5 

i3.4 
i4.3 
i5.i 
16.0 
16.0 
17.8 


o5.o 
o5.4 
05.9 
06.4 
06.8 
07.3 
07.7 
08.2 
08.6 
09.1 


71 

76 


63.3 
64.2 
65. 
65.9 
66.8 

Hi 
69.5 
70.4 
71.3 


32.2 

32.7 
33.1 
33.6 
34.0 
34.5 
35.0 
35.4 
35.0 
36.3 


i3i 

32 

33 
34 
35 
36 

IS 


116. 7 
117.6 
118. 5 
119.4 
120.3 
121.2 
122.1 
123.0 
123.8 
124.7 


59.5 

^•? 
60.4 

60.8 

61.3 

61.7 

62.2 

62.7 

63.1 

63.6 


86.7 
87.2 
87.6 
88.1 
88.5 
89.0 
894 

^l 
90.8 


25l 
52 

53 
54 
55 
56 

'A 


223 6 
224.5 
225.4 
226.3 
227.2 
228.1 
229.0 

23i.7 


11 4.0 
1144 
114.9 
11 5.3 
115.8 
116.2 
116.7 
117.1 
1 17.6 
118.0 


21 
22 
23 
24 
25 
26 
27 
28 

29 

3o 


18.7 
19.6 
20.5 
21.4 
22.3 

23.2 
24.1 
24.0 

25.8 

26.7 


09.5 

lO.O 

10.4 

10.0 
II.3 
11.8 
12.3 
12.7 

l3.2 

i3.6 


81 
82^ 
83 
84 
85 
86 

'^ 

89 

90 


7».a 
73.1 
74.0 
74.8 

^ 

77.5 
78.4 
79.3 

80. a 


36.8 
37.2 

37.7 
38.1 
38.6 
39.0 
39.5 
4o.o 
40.4 
40,^9 


i4i 
42 
43 
44 
45 
46 
47 
48 

t 


125.6 
126.5 
127.4 
128.3 
129.2 
i3o.i 
i3i.o 
i3t.9 
i32.8 
133.7 


64.0 
64.5 
64.9 
65.2 
65.8 
66.3 
66.7 
67.2 


201 
02 
o3 
04 
o5 
06 

07 
08 
09 
10 


1791 
480.0 
180.9 
i8ii 
182.7 
i83.5 
1844 
185.3 
186.2 
187. 1 


91.3 

9' -7 
92.2 
92.6 
93.! 
93.5 

&^ 


261 
62 
63 
64 
65 
66 

% 
69 
70 


232.6 

2334 
234.3 

235.2 

236.1 
237.0 
237.9 
238i 
339.7 
240.6 


118.5 
118.9 
1194 
1 19.0 
120.3 

I2Q.8 
I2I.2 
121.7 
I22.I 
122.6 


3i 

32 

33 
34 
35 
36 

u 
% 

4i 
42 
43 
44 
45 
46 
47 
48 


lit 

3l.2 
32.1 

33.0 
33.9 
34.7 

35.6 
36.5 
37.4 
38.3 
39.2 
4o.i 
4i.o 
41.9 
42.8 
43.7 
44.6 


i4.i 
i4.5 
i5.o 
i5.4 
i5.o 
16.3 
16.8 
17.3 

18.2 

18.6 
19.1 
19.5 
20.0 
20.4 
20.0 

21.3 

21.8 
22.2 

22.7 


91 
9? 

p 

99 
too 


81.1 
82.0 
82.9 
83.8 
84.6 
85.5 
86.4 
87.3 
88.2 
89., 


41.3 
4i.8 
42.2 
42.7 
43.1 
43.6 
44.0 
44.5 
44.9 
45.4 


i5t 

52 

53 
54 
55 
56 

U 


134.5 
i35.4 
i36.3 
137.2 
i38.i 
139.0 
139.0 
140.8 
i4t.7 
142.6 


68.6 
69.0 

69.9 
70.4 
70.8 
71.3 

71.7 
72.2 
72.6 


211 
12 
i3 
14 
i5 
16 
17 
18 

'9 
20 


I58.0 
188.9 
189.8 
190.7 
1 91. 6 
192.5 
193.3 
194.2 
195.1 
196.0 


95.8 

?^' 
96.7 

97.2 

97.6 

98.1 

98.5 

99.0 

99-4 

99-9 


»7I 

77 
78 


241.5 
2424 
243.2 
244.1 
245.0 
245.0 
246.8 
247.7 
248.6 
249.5 


123.0 
123.5 
123.9 
1244 
124.8 

125.3 
125.8 
126.2 
126.7 
127.1 


101 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


90.0 
90.0 
91.8 

94.4 
95.3 
96.2 

98.0 


45.0 
46.3 
46.8 
47.2 

iu 

48.6 
49.0 
49.5 
49-9 
5o.4 
5o.8 
51.3 
5i.8 

52.2 

52.7 
53.1 
53.6 
54.0 
54.5 


161 
62 
63 
64 
65 
66 
67 
68 

69 

70 


143.5 
144.3 
145.2 
146.1 
147.0' 
147.9 
148.8 

'^9-7 
i5o.6 
i5i.5 


73.1 
73.5 
74.0 
74.5 
74.9 
75.4 
75.8 
76.3 
76.7 
77. a 


221 
22 

23 

24 

25 

26 

27 

28 

J9 
3o 


196.0 
197.8 
198.7 
199.6 
200.5 
20 M 
202.3 

203.1 

204.0 
204.9 


100.3 
100.8 
101.2 
101.7 
102.1 
102.6 
io3.i 
I03.5 
104.0 
1044 


281 
82 
83 
84 
85 
86 

89 

9" 


25o.4 
251.3 

252.2 

253.0 
253.9 
254.8 
255.7 
256.6 
257.5 
258.4 


127.6 
128.0 
128.5 
128.9 
1294 
129.8 
i3o.3 
i3o.7 

l3l.2 

i3i.7 


5i 

52 

53 
54 
55 
56 
57 
58 


45.4 
46.3 
47.2 
48.1 
49.0 

tt 

53.5 


23.2 

23.6 
24.1 
24.5 

25.0 

25.4 

25.0 

26.3 
26.8 
27.2 


lit 
12 
i3 
14 
i5 
16 
17 
18 

19 
20 


98.0 

99.8 
100.7 

101 .6 
ioa.5 
io3.4 
104.2 
io5.i 
f ')6.o 
106.9 


171 

M 

14 

'4 

77 
78 

•2o' 


152.4 
153.3 
154.1 
I55.0 
155.0 
i56.8 
157.7 
158.6 
159.5 
160.4 


78.5 

79.0 

79.4 

29-? 
80.4 

80.8 

81.3 

8i.7 


23! 
32 

33 
34 
35 
36 

jj 
% 


205.8 
206.7 
207.6 
208.5 
209.4 
210.3 
21 1.2 
212.1 
21 3.0 
213.8 


.104.9 
io5.3 
io5.8 
(06.2 
106.7 
107.1 
107.6 
108.0 
108.5 
109.0 


291 
92 

t 

9Z 
98 

,^ 

3**> 


259.3 
2611.2 
261.1 
26-i.o 
262.8 
263.7 
?64.6 
265.5 
2664 
267.3. 


132.1 

132.6 
I33.0 
133.5 
133.9 
1 344 
134.8 
1 35.3 
135.7 
i36.a 


Dist. 


D.,.p. 


Lat 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Disi. 


Dep. 


Lau 


Dist. 


Dep. 


Ut. 


[For G3 Df^j^raes. j 





H|»443 


TABLE IL 1 




Differehee of Latitude and Departure for 28 Degrees. 




D»t. Lat.{ 


Dep. 


Di^l. 


Lat. Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 




1 


00.9 
01.8 


00.5 


61 


53.9 28.6 


121 


106.8 


56.8 


181 


159.8 


85.0 


241 


212.8 


ii3i 




3 


00.9 


62 


54.7 29->- 


22 


107.7 


57.3 


82 


160.7 


85.4 


42 


213.7 


ii3.6 




3 


02.6 


01.4 


63 


55.6 


29.6 


23 


108.6 


57.7 


83 


161. 6 


85.9 


43 


314.6 


114.1 




4 


o3.5 


01. 

02.3 


64 


56.5 


3o.o 


24 


109.5 


58.2 


84 


163.5 


86.4 


AA 


2 1 5.4 


1 14.6 




5 


04.4 


65 


57.4 


3o.5 


25 


110.4 


58.7 


65 


163.3 


86.9 
87.3 


45 


216.3 


11 5.0 




6 


o5.3 


02.8 


66 


58.3 


3i.o 


26 


III. 3 


59.2 


86 


164.3 


46 


217.2 


11 5.5 




I 


06.3 


o3.3 


67 


59.2 


3i.5 


27 


112. 1 


59.6 


87 


165.1 


87.8 


47 


218.1 


116.0 




07.1 


o3.8 


68 


60.0 


31.9 


28 


ii3.o 


60.1 


88 


166.0 


88.3 


48 


219.0 


116.4 




9 


%•% 


04.2 


69 


60.9 
61.6 


32.4 


29 


113.9 
114.8 


60.6 


89 


166.9 
167.8 


88.7 


49 


219.9 


116.9 




10 


04.7 


70 


32.9 


3o 


61.0 


9« 


89.2 


5o 


330.7 


117.4 
117.8 




11 


»9-7 


05.2 


71 


62.7 


33.3 


i3i 


115.7 
116.5 


61.5 


191 


168.6 


89.7 


25l 


331.6 




13 


10.6 


o5.6 


72 


63.6 


33.8 


32 


62.0 


9^ 


169.5 


90.1 


52 


333.5 


118.3 




i3 


11.5 


06.1 


73 


64.5 


34.3 


33 


117.4 

iid.3 


62.4 


93 


1704 


90.6 


53 


333.4 


118.8 




i4 


12.4 


06.6 


74 


65.3 


34.7 


34 


62.9 


94 


171.3 


91.1 


54 


334.3 


119.2 




i5 


l3.2 


07.0 


75 


66.3 


35.2 


35 


119.2 


63.4 


95 


173.3 


91.5 


55 


225.2 


1 1 9.7 




i6 


i4.i 


07.5 


76 


67.1 


35.7 


36 


120. 1 


63.8 


96 


173.1 


92.0 


56 


226.0 


120.2 




n 


i5.o 


08.0 


77 


68.0 


36.1 


37 


121. 


64.3 


97 


173.0 
174.8 


92.5 


57 


226.9 
227.8 


120.7 




i8 


i5.o 
16.8 


08.5 


78 


68.9 
69.8 


36.6 


38 


121.8 


64.8 


98 


93.0 


58 


121. t 




'9 


08.9 


22 


37.1 


39 


122.7 


65.3 


99 


175.7 


V3.4 


59 


228.7 


121.6 




20 


17.7 


09.4 


70.6 


37.6 


40 


123.6 


65.7 


200 


176.6 


93.9 


60 


229.6 


132.1 




21 


18.5 


09.0 
10.3 


61 


7..5 


38. 


i4i 


124.5 


66.2 


201 


177.5 
178.4 


94.4 


261 


230.4 


132.5 




23 


19-4 


82 


7S.4 


38.5 


42 


125.4 


66.7 


02 


94.8 


62 


231.3 


I23.0 




23 


20.3 


10.8 


83 


73.3 


39.6 


43 


126.3 


67.1 


o3 


179.2 


^.3 


63 


232.2 


123.5 




24 


21.2 


11.3 


84. 


74.a 


39.4 


M 


128!o 


67.6 


o4 


180.1 


95.8 


64 


233.1 


123.9 




25 


22.1 


11.7 


85 


75..1 


39.9 


45 


68.1 


o5 


181.0 


96.4 


65 ^ 


234.0 


124.4 




26 


23.0 


12.2 


86 


'4:8 


40.4 


A^ 


128.9 
129.5 


68.5 


06 


18 1.9 
182.8 


96.7 


66 


234.9 


124.9 

125.3 




27 


23.8 


12.7 


87 


40.8 


47 


69.0 


S 


97.» 


67 


235.7 




28 


24.7 


i3.i 


88 


77.7 


41.3 


48 


i3o.7 


69.5 


183.-7 


P:I 


68 


236.6 


135.8 




29 


35.6 


i3.6 


89 


78.6 


41.8 


49 


i3i.6 


70.0 


09 


184.5 


69 


237.5 


136.3 




32 


36.5 


14. 1 


9" 
9* 


79.5 
80.3 


42.3 


5o 


i32.4 


70.4 


10 


185.4 


98.6 


70 
271 


238.4 
339.3 


136.8 




3j 


27.4 


14.6 


4^.7 


i5i 


133.3 


70.9 


211 


186.3 


99.1 


137.3 




33 


38.3 


i5.o 


92 


81.2 


43.2 


52 


134.2 


71 .J 


12 


187.3 


99.5 


72 


340.3 


137.7 




33 


39.1 


i5.5 


93 


82.1 


43.7 


53 


i35.i 


71.8 


i3 


188.1 


100.0 


73 


341.0 


138.3 




34 


3o.o 


16.0 


94 


83. 


44.1 


54 


i36.o 


72.3 


i4 


1800 


100.5 


74 


241.9 
242.8 


128.6 




35 


3o.o 
3i.8 


16.4 


95 


83.9 
84.8 


44.6 


55 


i36.9 


72.8 


i5 


189.8 


100.9 


75 


I 29.1 




36 


16.9 


96 


45.1 


56 


'^% 


73.2 


16 


190.7 
1 91 .6 


1014 


76 


243.7 


129.6 




37 


33.7 


17.4 


• 97 


85.6 


45.5 


57 


73.7 


17 


101.0 
102.3 


77 


244.6 


i3o.o 




38 


33.6 


17.8 


98 


86.5 


46.0 


58 


139.5 


74.2 


18 


192.5 


78 


245.5 


i3o.5 




^ 


34.4 


18.3 


99 


87.4 


46.5 


59 


140.4 


74.6 


«9 


193.4 


102.8 


79 


246.3 


i3i.o 




Z 


35.3 


18.8 


100 


88.3 


46.9 


60 


i4i.3 


75.1 


20 


194.2 


io3.3 


80 


247.a 


i3i.5 
i3i.9 




4i 


36.3 


19.3 


101 


89.2 


47.4 


i6t 


142.2 


75.6 


221 


195.x 


103.8 


281 


248.1 


* 


43 


37.1 


«9-7 


02 


90.1 


%■', 


62 


143.0 


76.1 


22 


196.0 


io4.a 


82 


249.0 


l324 




43 


38. 


30.2 


o3 


90.0 
91.8 


63 


143.Q 
144.8 


76.5 


23 


tl 


104.7 


83 


\n 


1329 
.133.3 




AA 


38.8 


30.7 


04 


48.8 


64 


77.0 


34 


io5.2 


84 




45 


39.7 


31. 1 


o5 


92.7 


49.3 


65 


145.7 


77.5 


25 


198.7 


105.6 


85 


251.6 


133.8 




46 


40.6 


31.6 


06 


93.6 


49.8 


66 


146.6 


77.9 


26 


199.5 


106.1 


86 


252.5 


134.3 




47 


4i.5 


22.1 


07 


94.5 


5o.a 


67 


147.5 
148.3 


78.4 


27 


200u| 


106.6 


87 


2534 


134.7 




48 


A'i.A 


22.5 


08 


95.4 


50.7 


68 


78.g 

79.3 


28 


201.3 


107.0 


88 


254.3 


135.2 




49 


43.3 


33.0 


09 


96.2 


5l.2 


69 


149.2 


29 


20i.2 


107.5 
108.0 


89 


255.2 


135.7 




5o 


44.1 


23.5 


10 


97.1 


5i.6 


70 


i5o.i 


79.8 


3o 


203.l 


90 


256.1 


136.1 




5i 


45.0 


23.9 


111 


98.0 


52.1 


17« 


i5i.o 


80.3 


231 


204.0 


1084 


291 


256-9 
257.8 


i36,6 




5a 


45.0 
46.8 


24.4 


13 


98.0 
99.8 


52.6 


72 


i5i.9 


80.7 


3a 


204.8 


108.9 


92 


i37.i 




53 


24.9 


i3 


53.1 


73 


i52.7 


8i.a 


33 


205.7 


1094 


93 


258.7 


137.6 
i38.o 




54 


47.7 


25.4 


i4 


100.7 


53.5 


74 


i53.6 


81.7 


34 


206.6 


109.0 
1 10 3 


94 


259.6 




55 


48.6 


25.8 


i5 


101.5 


54.0 


75 


154.5 


82.2 


35 


207.5 


95 


260.5 


i38.5 




56 


49.4 


26.3 


16 


102.4 


54.5 


76 


i55.4 


82.6 


36 


2084 


tio.8 


96 


26U 


139.0 




57 


5o.3 


36.8 


17 


io3.3 


54.9 


77 


i56.3 


83.1 


38 


209.3 


iit.3 


97 


262.2 


1394 




58 


5l.2 


37.2 


18 


104.2 


55.4 


' 78 


157.2 


83.6 


210.1 


111.7 


98 


263.1 


139.9 




59 


53.1 


27.7 


>9 


io5.i 


55.0 
56.3 


79 


i58.o 


84.0 


39 


211. 


112.2 


99 


264.0 


i4oJ| 




6u 


53.0 


28.2 


20 


106.0 


80 


i58.9 .84.5 


40 


211.9 


1 1 2.7 


3oo 


264.9 


140.8 
Lat. 




D'lRt. 


Dep. 


Lat. 


DiMt 


Dep. 


Lat. 


Dist. 


Dep. Lat. 


Dist. 


Dep. 


Lat. 


Dist J 


Dep. 






[For 02 Degroet. | 



TABLE 11. r'*-^-^^ 


Difference of Latitude and Departure for 29 Degrees. 


Dist. 


Lat. 


Dcp. 


Dist. 


Lat, 


Dcp. 


Dist. 


Lat. 


Dcp. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 


(x>.9 


00.5 


61 


53.4 


39.6 


131 


io5.8 


58.7 


181 


i58.3 


87.8 


a4i 


3 10.8 


1,6.8 


1 


OI.7 


01 .0 


63 


54.a 


3o.i 


3a 


106.7 


59., 


83 


,59.3 


88.3 


4a 


3„.7 
3,3.5 


,,7.3 


3 


oa.6 


01.5 


63 


55.1 


3o.5 


33 


107.6 


59.6 


83 


160.1 


88.7 


43 


,17.8 


4 


o3.5 


01.9 


64 


56.0 


3i.o 


a4 


108.5 


60.1 


84 


,60.9 
,61.8 


89.3 


44 


3,3.4 


„8.3 


5 


04.4 


03.3 


65 


56.9 


3i.5 


35 


109.3 


60.6 


85 


89^7 


45 


3,4.3 


118.8 


6 


o5.a 


03.9 


66 


57.7 


33.0 


36 


no. a 


61., 


86 


,63.7 


90.3 


46 


3,5.^ 


,,9.3 


2 


06.1 


o3.3 


67 


58.6 


3a. 5 


27 


III. I 


61.6 


87 


,63.6 


90.7 


47 


3, 6.0 


,19.7 


07.0 


03.9 


68 


59.5 


33.0 


38 


iia.o 


63.1 


88 


,64.4 


91.1 


48 


3,6.0 

3,7.8 


,30. a 


9 


07.9 


04.4 


69 


60.3 


33.5 


39 


iia.8 


63.5 


89 


,65.3 


91.6 


49 


,ao.7 


lO 


08.7 


04.8 


70 


61.3 


33.9 


3o 


,i3.7 


63. 


90 


,66.3 


93.1 


5o 


3,8.7 


,ai.a 


II 


09.6 


o5.3 


71 


63.1 


34.4 


i3i 


114.6 


63.5 


19, 


167., 


93.6 


35, 


319.5 


,31.7 


13 


ib.5 


o5.8 


7a 


63 .0 


34.9 


33 


115.4 


64.0 


93 


167.9 
,68.8 


93., 


5a 


330.4 


laa.a 


i3 


11.4 


06.3 


73 


63.8 


35.4 


33 


116.3 


64.5 


93 


93.6 


53 


331.3 


,aa.7 


i4 


13.3 


06.8 


74 


64.7 


35.9 


34 


II7.3 

118. 1 


65.0 


94 


169.7 


94.1 


54 


aaa.a 


,a3.i 


i5 


i3.i 


07.3 


75 


65.6 


36.4 


35 


65.4 


95 


,70.6 


94.5 


55 


3a3.o 


,33.6 


i6 


14.0 


07.8 


76 


66.5 


36.8 


36 


118.0 
119. 8 


65.9 


96 


,71.4 


65.0 


56 


aa3.9 
334.8 


ia4.i 


17 


14.9 


o8.a 


77 


67.3 


37.3 


37 


66.5 


P 


,7a.3 


95.5 


57 


,34.6 


i8 


i5.7 


08.7 


78 


68.3 


37.8 


38 


I30.7 


66.9 


,73.3 


96.0 


58 


335.7 


,35.1 


19 


16.6 


09.3 


79 


69.1 


38.3 


39 


131. 6 


67.4 


99 


174.0 


96.5 


59 


336.5 


,35.6 


30 


17.5 


09.7 


80 


70.0 


3S.8 


40 


133.4 


67.9 


300 


174.9 


97.0 


60 


337U< 


,a6.t 


ai 


,8.4 


10.3 


81 


70.8 


39.3 


i4i 


,33.3 


68.4 


301 


,75.8 


974 


36, 


3a8.3 


,36.5 


as 


19.3 


10.7 


83 


71.7 


39.8 


4a 


ia4.3 


68.8 


03 


176.7 


97.9 


63 


339.3 


137.0 


a3 


ao.i 


II. 3 


83 


73.6 


4o.a 


43 


ia5.i 


69,3 


o3 


177.5 


98.4 


63 


33os> 


,375 


a4 


31. 


11.6 


84 


73.5 


40.7 


44 


ia5.9 
ia6.8 


69.8 


04 


178.4 


98.9 


64 


If,! 


laS.o 


a5 


ai.9 


13. 1 


85 


74.3 


4i.3 


45 


76.3 


o5 


179-3 


99-4 


65 


,38.5 


a6 


aa.7 


13.6 


86 


75.3 


41.7 


46 


137.7 


70.8 


06 


,80.3 


99-9 


66 


333.6 


139.0 


a? 


33.6 


i3.i 


87 


76.1 


43.3 


47 


138.6 


71.3 


s 


,81.0 


1004 


67 


333.5 


139.4 


38 


34.5 


i3.6 


88 


77.0 


4a. 7 


48 


139.4 


71.8 


,81.9 
i83i 


100.8 


68 


3344 


139.9 


39 


35.4 


14.1 


89 


77.8 


43.1 


49 


i36.3 


73.3 


09 


toi.3 


69 


335.3 


,36.4 


36 


a6.3 


14.5 


90 


78.7 


43.6 


56 


i3i.a 


72.7 


10 


i83.7 


101.8 


70 


336.1 


i3o.9 


3i 


a7.i 


i5.o 


9' 


79.6 44.1 


i5i 


i33.r 


73.3 


31, 


184.5 


103.3 


371 


337.0 


i3i.4 


3a 


38.0 


i5.5 


93 


86.5 


44.6 


53 


l33.Q 


73.7 


13 


M4 


103.8 


73 


li?l 


t3,.9 


33 


38.9 


16.0 


93 


81.3 


45.1 


53 i33.8 


74.a 


i3 


186.3 


io3.3 


73 


,33.4 


34 


39.7 


16.5 


94 


83.3 


45.6 


54 


134.7 


74.7 


i4 


187.3 


io3.7 


74 


339.6 


i33.8 


35 


3o.6 


17.0 


95 


83.1 


46.1 


55 


i35.6 


75.1 


i5 


188.0 


104.3 


75 


340.5 


i33.3 


36 


3i.5 


17.5 


96 


84.0 


46.5 


56 


i36.4 


75.6 


16 


188.0 
189.8 


104.7 


76 


a4i4 


i33.8 


37 


33.4 


*2? 
18.4 


97 


84.8 


47.0 


57 


137.3 


76.1 


\l 


io5.3 


77 


343.3 


134.3 


38 


33.3 


98 


85.7 


47.5 


58 


i38.3 


76.6 


190.7 


105.7 


78 


343.1 


134.8 
,35.3 


39 


34.1 


18.9 


99 


86.6 


48.0 


59 


139. 1 


77-1 


'9 


191.5 


io6.8 


s 


344.0 


40 


35.0 


19^ 


100 


87.5 


48.5 


S 


139.9 


77.6 


30 


19^4 


106.7 


344.9 


135.7 


4i 


35:^ 


19.9 


lOI 


88.3 


49.0 


161 


i4o.8 


78.1 


331 


193.3 


107. 1 


381 


345.8 


,36.3 


4a 


36.7 


30.4 


oa 


89.3 


49.5 


63 


i4i.7 


78.5 


33 


194.3 


107.6 


83 


346.6 


,36.7 


43 


37.6 


30.8 


o3 


90.1 


49.9 


6.3 


i4a.6 


79.0 


33 


195.0 


108.1 


83 


a47.5 


137.3 


44 


38.5 


31.3 


04 


91.0 


5o.i 


64 


,43.4 


79.5 


a4 


\$t 


108.6 


84 


a4S4 


137.7 


45 


39.4 


31.8 


o5 


91.8 


50.9 


65 


144.3 


80.0 


35 


109.1 


85 


349.3 


,38.3 


46 


46.3 


13.3 


06 


93.7 


5i.i 


66 


145.3 


80.5 


36 


\^l 


109.6 


86 


350.I 


138.7 


47 


4i.i 


33.8 


07 


93.6 


51.9 


67 


I46.I 


81.0 


37 


110.1 


87 


35 1.0 


139.1 


48 


4a. 


33.3 


08 


94.5 


53.4 


68 


I46.0 
147.8 


81.4 


38 


199.4 


110.5 


88 


35,. 9 
35a.8 


139.6 


49 


4a. 9 


33.8 


09 


95.3 


5a. 8 


69 


81.9 


39 


aoo.3 


111.0 


89 


i4o.i 


5o 


43.7 


34.3 


10 


96.3 


53.3 


70 


,48.7 


83.5 


36 


30 1. 3 


1 1 1.5 


90 


353.6 


i4o.6 


5i 


44.6 


a4.7 


III 


97.1 


53.8 


«7i 


149.6 


83.9 


33, 


303.0 


1,3.0 


39, 


354.5 


,4,-1 


5a 


45.5 


a5.3 


13 


98.0 


54.3 


72 


i5o,4 


83.4 


33 


303.9 
303.8 


1 1 3.5 


93 


355.4 


i4i.6 


53 


46.4 


35,7 
36.3 


i3 


98.8 


54.8 


73 


i5i.3 


83.9 


33 


1 1 3.0 


93 


356.3 


i4a.o 


54 


47.a 


i4 


99-7 


55.3 


74 


,53.3 


84.4 


34 


204.7 


u34 


94 


357.1 


i4a.5 


55 


48.1 


36.7 


i5 


100.6 


55.8 


75 


,53.1 


84.8 


35 


305.5 


1 13.9 


95 


358.0 


143.0 


56 


49.0 


37.1 


16 


101. 5 


56.3 


76 


153.9 
i54.8 


85.3 


36 


^o64 


1144 


96 


358.9 
359.8 


143.5 


U 


49.9 


37.6 


17 


103.3 


56.7 


77 


85.8 


37 


307.3 


1 14.9 


97 


144.0 


56.7 


38.1 


18 


io3.3 


57.3 


78 


155.7 


86.3 


38 


ao8.3 


iiU 


98 


360.6 


i44Ji 


59 


5i.6 


38.6 


"9 


104. 1 


57.7 


79 


,56.6 


86.8 


39 


309.0 


1 1 5.9 


99 


361.5 


i45/) 


66 


53.5 


39.1 


3Q 


io5.o 


58.3 


86 


■i5a.4 


87.3 


46 


309.9 


1,6.4 


366 


3634 


i454 


Dift. 


Dep. 


Lat 


Dial. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lau 


Dist 


Dep. 


Lat. 


[For 61 DegrtM. J 



PH««] TABLE 11 

Difference of Latitude and Departure for 30 Degrees. 


Dist. 


l.at. 


Dep. 


Dist. 


I.at. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


I>«p. 


Dist. 

a4i 
42 

44 
45 
46 
47 
48 


Lat 


Dep. 


1 

3 

3 
4 
5 
6 

7 
8 

9 


00.9 
01 7 

03.6 

o3.5 
04.3 
o5.2 
06.1 
06.9 
07.8 
08.7 


00.5 
01. 
01.5 
02.0 
02.5 
o3.o 
o3.5 
04.0 
04.5 
o5.o 


61 

63 
64 
65 
66 

67 
68 
69 
70 


52.8 
53.7 
54.6 
55.4 
56.3 
57.a 
58.0 
58.0 
59.5 
60.6 


30.5 
3i.o 
3i.5 

32.0 

32.5 
33.0 
33.5 
34.0 
34.5 
35.0 


121 
.22 

23 

li 

26 

27 

38 

|9 
3o 


104.8 
105.7 
106.5 
,107.4 
108.3 
109. 1 
110.0 
no. 9 
111.7 
112.6 


60.5 
61.0 
61.5 
62.0 
62.5 
63. 
63.5 
64.0 
64.5 
65. 


82 
83 
M 
85 
86 
87 
88 
89 
90 


i56.8 
157.6 
i58.5 
159.3 
160.2 
161. 1 
16 1. 9 
162.8 
i63.7 
164.5 


90.5 

91.0 
91.5 
02.0 

9?-5 
93.0 
93.5 
94.0 
94.5 

95.0 


208.7 
209.6 
210.4 
211.3 
212.2 
21 3.0 
213.9 
214.8 
215.6 
216.5 


I30.5 

121.0 

121.5 

I2a.c 
122.5 

I23.0 

123.5 
124.0 
124.5 

125.0 


11 

12 

i3 
U 

\l 
\l 
It 


09.5 
10.4 
11.3 
12. 1 
i3.o 
i3.9 

14.7 
i5.6 
16.5 
17.3 


o5.5 
06.0 
06.5 
07.0 
07.5 
08.0 
08.5 
09.0 
09.5 

lO.O 


71 

,1 

i 

77 
78 

2o' 


61.5 
62.4 
63.2 
64.1 
65. 
65.8 
66.7 
67.5 
68.4 
69.3 


35.5 
36.0 
36.5 
37.0 

Ui 

38.5 
39.0 
39.5 
4o.o 


i3i 

32 

33 
34 
35 
36 


113.4 
II4.3 

Il5.2 

116.0 
116.0 
117.8 
118.6 
119. 5 
120.4 
121. 2 


65.5 
66.0 
66.5 
67.0 

68!o 

69.0 
65.5 
70.0 


191 
92 

98 
99 

2<0 


165.4 
166.3 
167.1 
168.0 
168.9 
169.7 
170.6 
171.5 
172.3 
173.2 


c6.o 
$6.5 
97.0 
97.5 
98.0 
$8.5 
99.0 
99.5 

IOO.O 


25l 
52 

53 
54 
55 
56 

U 


217.4 
218.2 
219.1 
220.0 
220.8 
221.7 
222.6 

223.4 

224.3 

225.2 


125.5 
126.0 
136.5 
127.0 
127.5 
128.0 
128.5 
129.0 
129.5 
i3o.o 


21 
22 

23 
24 
25 
26 
27 
28 

3o 


18.2 
i9.# 
19.9 
20.8 
21.7 
22.5 
23.4 
24.2 

25.1 

a6.o 


10.5 

II. 
II.5 
12.0 
12.5 
i3.o 
i3.5 
14.0 
14.5 
i5.o 


81 
82 
83 
84 
85 
86 

89 
90 


70.1 
71.0 
71.9 
72.7 
73.6 
74.5 

76.2 
77.1 
77.9 


40.5 
4i.o 
41.5 
42.0 
4a. 5 
43.0 
43.5 
44.0 
44.5 
45.0 


i4i 
42 
43 
44 
45 
46 

47 
48 

5o 


12b. I 

123.0 

123.8 

124.7 
125.6 
126.4 

128.2 
129.0 
129.9 


70.5 
71.0 
71.5 
72.0 
72.5 
73.0 
73.5 
74.0 
74.5 
75.0 


201 
02 

o3 

04 

o5 
06 

07 
08 

09 

10 


174.1 

176.7 
177.5 
1784 
179.3 
180.1 
181.0 
181.9 


100.5 

10I.O 

101.5 
102.0 
102.5 
io3.o 
103.5 
104.0 
194.5 
io5.o 


261 
62 
63 
64 
65 
66 

n 

69 

70 


226.0 
226.9 
227.8 
228.6 
229.5 

23o4 

23 1. 2 
232.1 

233.0 
233.8 


i3o.5 
]3i.o 
i3i.5 

l32.0 

132.5 
133.0 
i33.5 
i34.o 
134.5 
135.0 


3i 

32 

33 
34 
35 
36 
37 
38 


26.8 

rs 

3l.2 
32.0 

32 j9 
33.8 
34.6 


i5.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
ao.o 


9' 
9> 

99 

100 


78.8 

g:? 

81.4 
82.3 
83.1 
84.0 
84.9 
85.7 
86.6 


45.5 
46. 
46.5 
47.0 

48 !o 
48.5 
49.0 

5o.o 


i5i 

52 

53 
54 
55 
56 
57 
58 


i3o.8 
i3i.6 
i32.5 
i33.4 
i34.2 
i35.i 
i36.o 
136.8 
137.7 
i38.6 


75.5 
76.0 
76.5 
77.0 
77.5 
78.0 
78.5 
79.0 

Qo.o 


211 
12 
i3 
14 
i5 
16 

\l 

19 
20 


182.7 

183.6 
184.5 
i85.3 
186.2 
187.1 

\lu 

189.7 

190.5 


105.5 
106.0 
106.5 
107.0 
107.5 
108.0 
108.5 
109.0 
109.5 
1 10.0 


»7I 
'7^ 

2? 


334.7 

235.6 
2364 
237.3 

238.2 

239.0 

ai 

241.6 
243.5 


135.5 
I36.0 
136.5 
137.0 
137.5 
138.0 
i38.5 
139.0 
139.5 
i4o.o 


4i 

42 

43 
44 
45 
46 
47 
48 

P 
5o 


35.5 
36.4 
37. a 
38.1 
39.0 
35.8 
40.7 
4i.6 
42.4 
43.3 


20.5 
21.0 

21.5 
22.0 
22.5 
23.0 

23.5 
24.0 
24.5 

25.0 


101 
02 
o3 
04 

^J 

07 
08 

09 

IQ 


87.5 
88.3 
89.2 
90.1 
90.0 
91.8 

94.4 
95.3 


5o.5 
5i.o 
5i.5 
52.0 
52.5 
53.0 
53.5 
54.0 
54.5 
55.0 


161 
62 
63 
64 
65 
66 

67 
68 

69 

70 


139.4 
i4o.3 
141.2 
142.0 
142.9 
143.8 
144.6 
145.5 
146.4 
147. a 


80.5 
81.0 
81.5 
82.0 
82.5 
83. 
83.5 
84. 
84.5 
85. 


221 
22 

23 

24 

25 

26 
1? 


I9M 
192.3 
193.1 
194.0 
194.9 

199.2 


110.5 
1 11.0 
111.5 
1 12.0 
112.5 
11 3.0 
ii3.5 
114.0 
114.5 
11 5.0 


281 
82 
83 
84 
85 
86 
87 
88 
89 
90 


343.4 
a44.3 
345.1 
346.0 
246.8 

35l.I 


140.5 
i4ix> 
141.5 
142.0 
143.5 
i43x> 
143.5 
144.0 
144.5 
i45x> 


5i 

52 

53 
54 
55 
56 

57 
58 


44.2 
45.0 
45.0 
46.8 

ti 

5i.i 
5a. 


25.5 
26.0 
26.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29.5 
3o.o 

Lai. 


III 
12 
l3 

i4 
i5 
16 

\l 

19 
20 


96.. 
97.0 

97.9 
98.7 
99.6 
100.5 
101 .3 

102. 2< 

io3.i 
103.9 


55.5 
56.0 
56.5 
57.0 
57.5 
58.0 
58.5 
59.0 
59.5 
60.0 


171 

73 

75 
76 

,"8 
Dist. 


148.1 
149.0 
149.8 
i5o.7 
i5i.6 
i52.4 
153.3 
154.2 
i55.o 
155.9 


85.5 
86.0 
86.5 
87.0 
87.5 
88.0 
88.5 
89.0 
8^.5 
90.0 


a3. 

33 

33 
34 
35 
36 

37 
38 


200. t 
200.0 
201.8 
202.6 

2o3.5 
204.4 

2o5.2 
206.1 
207.0 
207^ 


115.5 
116.0 
1 16.5 
1 17.0 
117.5 
118.0 
1 18.5 
119.0 
1 19.5 
120.0 


291 
9* 

3oo 
Dist. 


353.0 
353.9 

354^6 
355.5 
356.3 

358.9 
359.8 


145.5 
i46x> 
146.5 
147.0 
147.5 
148.0 
148.5 
149.0 
149.5 
i5o.o 


Uist. 


Dep. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


ben. 


I-at. 


Dep. 


Lat. 


[For 00 Degn^et. j 



TABI-K 11. ir»5e47 

Difierence of Latitude and Departure for 31 Degrees. 


Dut. 


Ut 


Dep. 


Dist. 


Lat. 


Dep, 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. Dep. | 


I 
a 
3 
4 
5 
6 

I 
9 

lO 


00.9 
01.7 
02.6 
o3.4 
04.3 
o5.i 
06.0 
06.9 
07.7 
08.6 


00.5 
01 .0 
01.5 
02.1 
02.6 
o3.i 
o3.6 
04.1 
04.6 
o5.2 


61 
62 
63 
64 
65 
66 

69 
70 


52.3 
53.1 
54.0 
54.9 

u% 

^•' 
60.0 


3i.4 
31.9 
32. i 
33.0 
33.5 
34.0 
34.5 
35.0 
35.5- 
36.1 


121 
22 

23 

24 

25 

26 

11 

lo' 


io3.7 

104.6 

io5.4 
106.3 
107. 1 
108.0 
108.9 
109.7 
110.6 
III. 4 


62.3 
62.8 
63.3 
63.9 
64.4 
64.9 
65.4 
65.9 
66.4 
67.0 


181 
82 
83 
84 
85 
86 

87 
88 
89 
90 
191 

9? 

9Z 
98 

99 

200 


155.1 
156.0 
156.9 

157.7 
158.6 
159.4 
166.3 
161. 1 
162.0 
162.9 

163.7 
164.6 
165.4 
166.3 
167.1 
168.0 
168.9 
169.7 
170.6 
17M 


93.2 
93.7 
94.3 
94.8 
95.3 
95.8 
96.3 
96.8 
97.3 
97.9 


241 
42 
43 
44 
45 
46 

il 


206.6 
207.4 
208.3 
209.1 
210.0 
210.9 
21 1.7 
212.6 
2i34 
214.3 


124.1 
1246 

125.2 

125.7 
126.2 
126.7 
127.2 

127.7 
128.2 
128.8 


II 

12 

i3 
U 
i5 
i6 

\l 

»9 
ao 


09.4 
10.3 
II. I 
1*2.0 
,2.9 
i3.7 
14.6 
i5.4 
16.3 
17. 1 


05.7 
06.2 

06.7 
07.2 

^:l 

08.8 
09.3 
09.8 
10.3 


71 
?l 

1? 


60.9 
61.7 
62.6 

63.4 
64.3 
65.1 
66.0 
669 
67.7 
68.6 


36.6 

U1 

3816 
39.1 
39.7 
4o.2 

40.7 

4l.2 


i3i 

32 

33 
34 
35 
36 

lo 
40 


112.3 
ii3.i 
114. 
114.9 
II5.7 
116.6 
117.4 
118.3 
119.1 
120.0 


67.5 
68.0 
68.5 
69.0 
69.5 
70.0 
70.6 
71. 1 
71.6 
72.1 


98.4 
98.9 
99-4 

999 

100.4 
100.9 
101.5 
102.0 
102.5 
io3.o 


25 1 

52 

53 
54 
55 
56 
57 
58 


215.1 

216.0 
216.9 
217.7 
218.6 
219.4 
220.3 
221.1 
222.0 
222.9 


129.3 
129.8 
i3o.3 
i3o.8 
i3i.3 
i3i.8 
i32.4 
ki32.9 
i33j( 
133.9 


ai 

22 

a3 

24 
25 
26 
27 
28 

II 

3i 

32 

33 
34 
35 
36 


18.0 
18.9 
19.7 
20.6 
21.4 
22.3 

23.1 

24.0 

24.9 
u5.7 


10.8 
11.3 
11.8 
ia.4 
12.9 
i3.4 
13.9 
14.4 


81 
62 
83 
84 
85 
86 

? 

89 
90 


69.4 
70.3 
71. 1 
72.0 
72.9 
73.7 
74.6 
75.4 
76.3 
77.1 


41.7 
42.2 
42.7 

43.3 
43.8 
44.3 
44.8 
45.3 
45.8 
46.4 


i4i 
42 
43 
44 
45 
46 

il 

■n 


120.9 
121.7 
122.6 
123.4 
124.3 

125.1 

126.0 
12^.9 
127.7 
128.6 


72.6 
73., 

73.7 
74.2 

74.7 
75.2 

75.7 
76.2 
76.7 
77.3 


201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


172.3 
173.1 
174.0 
174.9 
175.7 
176.6 
1774 
178.3 

1791 
180.0 


103.5 
104.0 
104.6 
io5.i 
105.6 
106. 1 
106.6 
1 07. 1 
107.6 
108.2 


261 
62 
63 
64 
65 
66 

67 
68 
69 
70 


223.7 
224.6 

225.4 

226.3 
227.1 

238.0 

228.9 
229.7 

230.6 
23 1. 4 


iM4 
i34.0 
i35.5 
i36.o 
i36.5 
137.0 

!38!o 
i38.5 
i3.,.i 


26.6 
27.4 
28.3 

3o-.o 
3o.o 

3i.7 
32.6 
33.4 
34.3 


16.0 
16.5 
17.0 

\li 

j8.5 
19.1 
19.6 
20. i 
20.6 


9' 
92 

98 

99 

100 


78.0 
78.9 

79.7 
80.6 
81.4 
82.3 
83.1 
84.0 

84.9 
85.f 


46.9 
47.4 

47-9 
48.3 
48.9 
49.4 
5o.o 
5o.5 
5i.o 
5i.5 


i5i 
5j 
53 
54 
55 
56 
57 
58 

60 


129.4 
i36.3 
i3i.i 

|32.0 

i32.9 
i33.7 
1 34. 6 
i35.4 
i36.3 
137.1 


77.8 
78.3 
73..8 
79.3 

l^i 

80.9 
81.4 
81.9 
82.4 


211 
12 
i3 
i4 
i5 
16 

17 
18 

'9 
20 


180.9 
181.7 
182.6 
183.4 
184.3 
185.1 
186.0 
186.9 
187.7 
188.6 


108.7 
109.2 
109.7 
110.2 
U0.7 
1M.2 
11 1.8 
1 1 2.3 
112.8 
11 3.3 


271 
14 

t 
Vs 


232.3 

233.1 
234.0 
234.9 
235.7 
236.6 
237.4 
238.3 
239.1 
240.0 


139.6 
1 40. 1 
i4o.6 
i4i.i 
i4i.6 
142.2 
142.7 
143.2 
143.7 
144.2 


4i 

42 

43 
44 
45 
46. 

il 


35.1 
36.0 
36.9 

37.7 
38.6 
39.4 
46.3 
41. 1 
42.0 
42.9 


21.1 
21.6 
a?. I 

22.7 

23.2 

23.7 
24.2 

24.7 

^5.2 

25.8 


lOI 

02 
o3 
04 
o5 
06 
07 
08 
09 
10 


86.6 

U:i 
89.1 
90.0 
90.9 

9' -7 
92.6 
93.4 
94.3 


52.0 
52.5 
53.0 
53.6 
54.1 
54.6 
55.1 
55.6 
56.1 
56.7 


161 
62 

63 
64 
65 
66 
67 
68 
69 
70 


i38.o 
i38.9 
139.7 
140,6 
141.4 
142.3 
143. 1 
144.0 

i44.9 
145.7 


82.9 
83.4 
84.0 
84.5 
85.0 
85.5 
86.0 
86.5 
87.0 
87.6 


221 
22 

23 

24 

25 

26 
27 
28 


189.4 
190.3 
191.1 
192.0 
192.9 
193.7 
194.6 
1954 
196.3 
197.1 


113.8 
114.3 
114.9 
115.4 
1 1 5.9 
II 6.4 
116.9 
117.4 
117.9 
118.5 


281 
82 

83 
84 

89 
90 


240.9 

241.7 
242.6 
243.4 
244.3 
245.1 
246.0 
246.9 

247.7 
248.6 


144.7 
145.2 
145.8 
146.3 
146.8 
i47.3 
147.8 
148.3 
148.8 
149.4 


5i 

52 

S3 
54 
55 
56 


43.7 
44.6 
45.4 
46.3 
47-1 
48.0 
48.9 
49.7 
5o.6 
5i.4 


26.3 
26.8 
27.3 
27.8 
28.3 
28.8 
29.4 

3o.4 
30.9 


III 

12 

i3 
i4 
i5 
16 

17 
18 

»9 
20 


2^' 
96.0 

96.9 

97.7 
98.6 
99.4 
100.3 
101. 1 
102.0 
102.9 


57.2 

60.3 
60.8 
61.3 
61.8 


171 

72 
73 

■li 
76 


146.6 
147.4 
148.3 
149.1 
i5o.o 
i5o.9 
i5i.7 
i52.6 
i53.4 
154.3 


88.1 
88.6 
89.1 
89.6 
90.1 
90.6 
91.2 
91.7 
92.2 
92.7 


23 1 
32 

33 
34 
35 
36 

37 
38 


198.0 
198.9 
199.7 
200.6 
201.4 
202.3 
2o3.i 
204.0 
204.9 
2o5.7 


1190 
119.5 
120.0 
120.5 
121.0 
121.5 
122. 1 
122.6 

123.1 

123.6 


93 

s 

98 
3oo 


249.4 
250.3 

251.2 
252.0 
252.9 
253.7 
254.6 

2554 
256.3 
257.1 


i5i.o 
i52.5 
i53.9 
i53.5 
i54.c 
i54.5 


Dist. 


Dcp. 


Lat. 


Disi 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 
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TABLE IL 


Difference of Latitude and Departure for 32 Degrees, 


Disl. 


tat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


L£t. 


Dep. 

127,7 


1 


00.8 


00.5 


61 


5i.7 


3a .3 


lai 


10a .6 


64.1 


181 


ii3.5 


95.9 


a4i 


20U 


3 


01.7 
oa.5 


01. 1 


6a 


5a. 6 


3a.9 


2a 


I03.5 


64.7 


82 


i54.3 


96.4 


4a 


ao5.a 


128,2 


3 


01.6 


63 


53.4 


33.4 


23 


104.3 


65. a 


83 


i55.2 


97.0 


43 


ao6,i 


128.8 


4 


o3.4 


02.1 


64 


54.3 


33.9 


24 


io5.a 


65.7 


84 


i56.o 


97.5 


44 


206.9 
207.8 


129.3 


5 


o4.a 


oa.6 


65 


55.1 


34.4 


25 


106.0 


66. a 


85 


i56.9 


98.0 


45 


129.8 


6 


.o5.i 


o3.a 


66 


56.0 


35.0 


26 


106.9 


66.8 


86 


157.7 


98.6 


46 


ao8.6 


136:4 


7 


o5.9 
06.8 


o3.7 


67 


56.8 


35.5 


27 


107.7 


67.3 


87 


i58.6. 


99.1 


47 


209.5 


i3o.9 


8 


04. a 


68 


57.7 


36.0 


28 


108.6 


67.8 


88 


1S94 


99.6 


48 


aioJ 


i3U 


9 


07.6 


04.8 


69 


58.5 


36.6 


29 


109.4- 


68.4 


89 


160.3 


I00.2 


49 


aii.a 


i3i.9 
i3a.5 


lO 


08.5 


o5.3 


70 


59.4 


37.1 


3o 


110. a 


68.9 


90 


161.1 


100.7 


56 


aia.o 


11 


09.3 


o5.8 


71 


60. a 


37.6 


i3i 


III. I 


69.4 


191 


162.0 


101.2 


a5i 


a 12.9 


i33.o 


la 


10. a 


06.4 


7a 


61. 1 


38.a 


32 


111.9 
iia.8 


69.0 
70.5 


92 


162.8 


101.7 


5a 


213.7 


133.5 


i3 


II.O 


06.9 


73 


61.9 
6a. 8 


38.7 


33 


93 


163.7 


102.3 


53 


214.6 


I34.I 


.14 


U.9 


07.4 


74 


39.2 


34 


ii3.6 


71.0 


94 


164.5 


102.8 


54 


2i54 


i34.6 


i5 


ia.7 


S:?' 


75 


63.6 


39.7 


35 


114.5 


71.5 


95 


i654 


103.3 


55 


216.3 


i35.i 


i6 


i3.6 


76 


64.5 


40.3 


36 


ii5.3 


7a. I 


96 


166.2 


103.9 


56 


217.1 


i35.7 


17 


i4.4 


09.0 


77 


65.3 


40.8 


37 


116. a 


7a. 6 


97 


167.1 


104.4 


57 


217.9 
218.8 


i36.a 


i8 


1^.3 


09.5 


78 


66.1 


41.3 


38 


117.0 


73.1 


98 


\Ui 


104.9 
io5.5 


58 


i36.7 


«9 


16.1 


10. 1 


29 


f7-2 


41.9 


39 


117.9 


73.7 


99 


59 


219.6 


i37.a 


?o 


17^0 


10.6 


80 


67.8 


42.4 


4o 


118.7 


74.a 


aoo 


169.6 


106.0 


60 


220.5 


137.8 


31 


17.8 


II. 1 


81 


68.7 


4a. 
43.5 


i4i 


119.6 


74.7 


aoi 


170.5 


106.5 


a6i 


221J 


i36.3 


aa 


18.7 


II. 7 


8a 


69.5 


4a 


iao.4 


75.a 


oa 


171.3 


107.0 


6a 


222.2 


i38.8 


a3 


19.5 


la.a 


83 


70.4 


44.0 


•43 


iai.3 


75.8 


o3 


172.2 


107.6' 


63 


223.0 


139.4 


34 


20.4 


ia.7 


84 


71. a 


44.5 


44 


laa.i 


76.3 


o4 


173.0 


108.1 


64 


223.9 


1 39 9 


25 


ai.a 


i3.a 


85 


7a. I 


45.0 


45 


ia3.o 


76.8 


o5 


173.8 


108.6 


65 


224.7 


i4oJ( 


a6 


aa.o 


i3.8 


86 


lU 


45.6 


46 


ia3.8 


77.4 


06 


174.7 


109.1 


66 


225.6 


i4i.o 


27 


aa.9 


i4.3 


87 


46.1 


47 


124.7 


77.9 


S 


175.5 


109.7 


67 


226.4 


i4i.5 


a8' 


a3.7 


i4.8 


88 


74.6 


46.6 


48 


ia5.5 


78.4 


1764 


110.2 


68 


227.3 


i4a.o 


29 


a4.6 


i5.4 


89 


7^5 


47.a 


49 


ia6.4 


79.0 


09 


177.2 


1 10.8 


69 


228.1 


i4a.5 


3o 


a5.4 


15.9 


9« 


76.3 


47*7 


5o 


ia7.a 


79.5 


10 


178.1 


111.3 


70 


229.0 


143.1 


3i 


a6.3 


16.4 


91 


77. a 


48.a 


i5i 


ia8.i 


80.0 


an 


178.0 
179.8 


11 1.8 


271 


229.8 


143.6 


3a 


a7.i 


17.0 


9a 


78.0 


48.8 


5a 


ia8.o 
ia9.8 


80.5 


12 


112.3 


72 


230.7 


144.1 


33 


28.0 


17.5 


93 


78.9 


49.3 


53 


81.1 


i3 


180.6 


112.9 


73 


231.5 


144.7 


34 


a8.8 


18.0 


94 


lU 


49.8 


54 


i3o.6 


81.6 


i4 


181.5 


ii34 


74 


232.4 


x45.a 


35 


29.7 


18.5 


95 


5o.3 


55 


i3z.4 


8a. I 


i5 


182.3 


113.9 
1 14.5 


75 


233.2 


145.7 


36 


3o.5 


19. 1 


96 


81.4 


5o.9 


56 


i3a.3 


8a. 7 


16 


i83.2 


76 


234.1 


146.3 


37 


3i.4 


19.6 


97 


8a.3 


Si. 4 


57 


i33.i 


83.a 


17 


184.0 


11 5.0 


77 


234.0 

235.8 


146.8 


38 


3a.a 


ao.i 


98 


83.1 


51.0 
5a.5 


58 


i34kO 


83.7 
84.3 


18 


184.9 


115.5 


78 


147.3 


39 


33.1 


20.7 


99 


84. 


59 


i34.8 


19 


185.7 


116.1 


79 


236.6 


147.8 
i48u( 


46 


33.9 


ai.a 


100 


84.8 


53.0 


60 


i35.7 


84.8 


ao 


186.6 


116.6 


80 


237.5 


4i 


34.8 


21.7 


lOI 


85.7 


53.5 


i6i 


i36.5 


85.3 


aai 


187.4 


117.1 


a8i 


238.3 


148.9 


4a 


35.6 


aa.3 


oa 


86.5 


54.1 


6a 


137.4 


85.8 


22 


188.3 


117.6 


8a 


239.1 


149.4 


43 


36.5 


22.8 


o3 


87.3 


54.6 


63 


i38.a 


86.4 


23 


189.1 


118.2 


83 


240.0 


i5ox) 


44 


37.3 


23.3 


04 


88. a 


55.1 


64 


139:1 


86.9 


24 


i9«.o 


118.7 


84 


240.8 


i5o.5 


45 


38. a 


23.8 


o5 


89.0 


55.6. 


65 


139.0 
i4o.8 


87.4 


25 


190.8 


119.2 


85 


a4i.7 


i5i.o 


46 


39.0 


24.4 


06 


89.9 


56.2 


66 


88.0 


26 


191.7 


119.8 


86 


242.5 


i5i.6 


47 


39.9 


a4.9 


07 


90.7 


56.7 


67 


i4i.6 


88.5 


27 


192.5 


120.3 


87 


2434 


i5a.i 


48 


40.7 


a5.4 


08 


91.6 


57.2 


68 


i4a.5 


89.0 


28 


193.4 


120.8 


88 


244.2 


i5a.6 


49 


4i.6 


26.0 


09 


9a. 4 


57.8 


69 


143.3 


89.6 


29 


194.2 


121.4 


89 


245.1 


i53.i 


56 


4a. 4 


26.5 


10 


93.3 


58.3 


7*^ 


144. a 


90.1 


36 


1 95. 1 


121.9 


90 


245.9 


153.7 


5i 


43.3 


27.0 


III 


94.1 


58.8 


171 


145.0 


90.6 


23 1 


195.9 


122.4 


a9i 


246.8 


154.2 


5a 


44.1 


a7.6 


12 


o5.o 


59.4 


72 


145.9 


91. 1 


32 


196.7 


iaa.9 
ia3.5 


9a 


247.6 


154.7 


53 


44.9 
45.8 


a8.i 


i3 


95.8 


59.9 


73 


146.7 


91.7 


33 


197.6 


93 


248.5 


155.3 


54 


a8.6 


i4 


96.7 


60.4 


74 


147.6 


92. a 


34 


198.4 


ia4.o 


94 


249.3 


i55.8 


55 


46.6 


39.1 


i5 


97.5 


60.0 
61.5 


75 


148.4 


92.7 


35 


IJ99.3 


124.5 


95 


256.2 


i56.3 


56 


47.5 


29.7 


16 


98.4 


76 


149.3 


93.3 


36 


200.x 


125.1 


96 


25 1.0 


i56.9 


57 


48.3 


3o.a 


17 


99. a 


62.0 


77 


i5o.i 


93.8 


57 


201.0 


ia5.6 


97 


251.9 


i574 


58 


49.2 


30.7 


18 


100. 1 


62.5 


78 


i5i.o 


94.3 


38 


201.8 


ia6.i 


98 


252.7 


157.9 


59 


5q.o 


3i.3 


>9 


100.0 
101.8 


63.1 


79 


i5i.8 


94.9 


39 


202.7 


126.7 


99 


253.6 


iSSJi 


60 


50.9 


3i.d 


20 


63.6 


80 


i5a.6 


95.4 


40 


2o3.5 


127.2 


3oo 


254.4 


159.Q 


Dep, 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dcp^ 


Lat. 


Dist. 


Dep. 


Lat. 
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TABLE II. (!••••« 
Difference of Latitude and Departure Ibr 33 Degrees. 


Dirt. 


Lat. 


Dep. 


DisL 


LaU 


Dep. 


Dist. 


.Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 

2 

3 
4 
5 
6 

7 

9 

lO 


0O.8 
01.7 

02.5 

o3.4 
o4.2 
o5.o 
o5.9 
06.7 


00.5 
01. 1 
01.6 
02.2 
02.7 
o3.3 
o3.8 
04.4 
04.9 
o5.4 


61 
62 
63 
64 
65 
66 

69 
70 


5l.2 

52.0 

52.8 
53.7 
54.5 
55.4 
56.2 
57.0 
57.9 
58.7 


33.2 
33.8 
34.3 

34.9 
35.1 
35.9 
36.5 
37.0 
37.6 
38.1 


121 
22 

23 

24 

25 

26 

27 
28 
29 

3o 


101.5 
102.3 
io3.2 
104.0 

104.8 

105.7 

106.5 

107,3 
108.2 
109.0 


65.9 
66/4 
67.0 
67.5 
68.1 
68.6 

69.7 
70.3 
70.8 


i8f 
82 
83 

84 
85 
86 

87 
88 
89 
90 


i5i.8 
1 52.6 
i53.5 
i54.3 
i55.2 
i56.o 
i56,8 

159.3 


98.6 

991 

99-7 
100.2 
100.8 
101.3 
101.8 
1024 
102.9 
103.5 


241 
42 
43 
44 
45 
46 

il 


202.1 

203.0 

203.8 
204.6 
205.5 
206.3 
207.2 
208.0 
208.8 
209.7 


l3i.3 
i3i.8 
i32.3 
132.9 
1 33.4 
i34.o 
134.5 
i35.i 
135.6 
136.2 


XI 
12 

i3 
i4 
i5 
i6 

\l 
»9 

20 


09.2 

lO.I 

10.0 

12.6 
i3.4 
i4.3 
i5.i 

l5.Q 

16.8 


06.0 
06.5 

07.6 
08.2 
08.7 
09.3 
09.8 

10.9 


7' 

1 

77 
78 

2o' 


59.5 
60.4 
61.2 
62.1 
62.0 
63,7 
64.6 
65.4 
66.3 
67.1 


38.7 
39.2 
39.8 
46.3 
40.8 
41.4 
4i.g 
42.5 
43.0 
43.6 


i3i 

32 

33 
34 
35 
36 

37 
38 

40 


109.9 

no. 7 
111.5 

112.4 
113.2 

114.1 

.14.9 

115.7 
116.6 
II7.4 


71.3 

7 J .9 
72.4 
73.0 
73.5 
74.1 
74.6 
75.2 
75.7 
76.2 


191 
92 

92 

98 

99 

200 


160.2 
161.0 
161.9 
162.7 
i63.5 
164.4 
i65.2 
166,1 
166.9 
167.7 


104.0 
104.6 
io5.i 
105.7 
106.2 
106.7 
107.3 
107.8 
1084 
108.9 


25 1 
52 

53 
54 
55 
56 

U 


210.5 
21 1.3 
212.2 

2l3.0 

213.9 

214.7 
2 1 5.5 
216.4 
•217.2 
218.1 


136.7 
137.2 
137.8 
138.3 
138.9 
139.4 
i4o.o 
140.5 
i4i.i 
i4i.6 


21 
22 
23 
24 
25 
26 

12 


17.6 
18.5 
19.3 
20.1 
21.0 
21.8 
22.6 
23.5 
24.3 

25.2 


11.4 
12.0 
12.5 

i3.i 
i3.6 
14.2 

\n 

i5.8 
16.3 


81 
82 

83 
84 
85 
86 

87 
88 
89 
90 


69.6 
70.4 
71.3 
72.1 
73.0 
73.8 
74.6 
75.5 


44.1 
44.7 
45.2 
45.7 
46.3 
46.8 
47.4 
47.9 
48.5 
49.0 


i4i 
42 
43 
44 
45 
46 


118.3. 

119.1 

119.0 
120.8 

I2I.6 

122.4 

123.3 
124.1 
125.0 
125.8 


76.8 
77.3 

79.0 
79.5 
80.1 
80.6 
81.2 
81.7 


201 
02 
o3 
04 
o5 
06 

07 
08 

09 
10 


168.6 
169.4 
170.3 
171.1 
171.9 
172.8 
173.6 
174.4 
175.3 
176.1 


109.5 
110.0 
110.6 
iii.i 
111.7 
112.2 
112.7 
113.3 
m3.8 
ii44 


261 
62 
63 
64 
65 
66 

67 
68 
69 

70 


218.9 
219.7 
220.6 
22M 
222.2 

223.1 
223.9 
224.8 
225.6 

226.4 


142.2 
142.7 
143.2 
143.8 
144.3 
144-9 
1454 
i46o 
146.5 
147.1 


3i 
3i 
33 
34 
35 
36 

U 


26.0 
26.8 
27.7 
28.5 
29.4 

3o.2 
3i-o 
3..9 
3a.7 
33.5 


16.9 
17.4 
18.0 
18.5 
19.1 
19.6 
20.2 
20.7 
21.2 
21.8 


91 
9? 

i 

98 

99 

100 


76.3 

78.0 
78.8 

29-7 
80.5 

81.4 

82.2 

83. 
83.9 


52.3 
52.8 
53.4 
53.9 
54.5 


i5i 

52 

53 
54 
55 
56 
57 

60 


126.6 
127.5 
128.3 
129.2 
i3o.o 
i3o.8 
i3i.7 
132.5 
133.3 
1 34. 2 


82.2 
82.8 
83.3 
83.9 
84.4 
85.0 
85.5 
86.1 
86.6 
87.1 


211 
12 
i3 
14 
i5 
16 

\l 

19 
20 


177.0 
177.8 
178.6 

llo':i 

181.2 
182.0 
18:^.8 
183.7 
184.5 


114.9 
ii5.5 
116.0 
116.6 
117.1 
117.6 
118.2 
118.7 
119.3 
119.8 


271 

?i 

76 
7I 
22 


227.3 
228.1 
229.0 
229.8 
230.6 
231.5 

232.3 
233.2 

234.0 
234.8 


147.6 
148.1 
148.7 
149.2 
149.8 
i5o.3 
i5o.9 
i5U 
1 52.0 
152.5 


4i 

42 

43 
44 
45 
46 
47 
48 


34.4 
35.2 
36.1 
36.9 
37.7 
38.6 
39.4 
40.3 
4i.i 
41.9 


22.3 
22.0 

23.3 

24.0 
24.5 

25.1 

25.6 
26.1 
26.7 
27.2 


10 1 
02 

o3 
04 
o5 
06 
07 
08 
09 
10 


84.7 
85.5 
86.4 

lu 

88.9 

89.? 

90.6 

91.4 
92.3 


55.0 
55.6 
56.1 
56.6 
57.2 

57.7 
58.3 
58.8 
59.4 
59.9 


161, 
62 
63 
64 
65 
66 

70 


I35.0 
'135.9 
i36.7 
137.5 

139.2 
i4o.i 
140.9 

141.7 
142.6 


87.7 
88.2 
88.8 
89.3 
89.9 
90.4 
91.0 
91.5 
92.0 
92.6 


221 
22 

23 

24 

25 

26 

11 


185.3 
186.2 
187.0 

189.5 
190*4 
191.2 
192.1 
192.9 


120.4 
120.0 
121.5 
122.0 
122.5 

123.1 

123.6 
124.2 

124.7 
125.3 


281 
82 
83 
84 
85 
86 

u 

89 

90 


235.7 

236.5 
237.3 

238.2 

239.0 
239.9 
240.7 
241.5 
242,4 
243.2 


1 53.0 
i53.6 
154.1 
154.7 
155.2 
1 55.8 
i56.3 
i56.9 
157.4 
157.9 


5i 

52 

53 
54 
55 
56 

U 


42.8 
43.6 
44.4 
45.3 
46.1 
47 -o 
47.8 
48.6 
49.5 
56.3 


27.8 
28.3 
28.9 
29.4 
3o.o 
3o.5 
3i.o 
3i.6 

32.1 

32.7 


III 
12 
i3 
i4 
i5 
16 

17 
18 

»9 
20 


93.. 

97.3 
98.1 
99.0 
99.8 
100.6 


60.5 
61.0 
61.5 
62.1 
62.6 
63.2 
63.7 
64.3 
64.8 
65.4 


171 
76 

79 
80 


143.4 
144.3 
145.1 
145.0 
146.8 
147.6 
148.4 
149.3 
i5o.i 
i5i.o 


93.1 
93.7 
94.2 
94.8 
S.3 

96.4 
96.0 
97.5 
98.0 


23l 
32 

33 
34 
35 
36 

2 


193.7 
194.6 
19M 
1196.2 
197.1 

199.6 
200.4 
201.3 


125.8 
1264 
126.9 
127.4 
128.0 
128.5 
129.1 
129.6 
i3o.2 
i3o.7 


291 
9? 

92 
98 

,99 

3oo 


244.1 
244.9 
245.7 
246.6 
247.4 
248.2 
249.1 

l^I 

251.6 


i58V5 
159.0 
159.6 
160. 1 
160.7 
161.2 
161.8 
162.3 
162.8 
163.4 


Dbt 


Dep. 


L«t. 


Dist. 


Dep. 


t.at. 


Drst. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 57 Degrees. 1 



p»f M) TABLE 11. 

Difference of Latitude and Departure lor 34 Degrees. 


Dist. 


Lai. 


Dep. 


Dist. 


Lat. 


Dep. 


Disl. 


Lat. 


Dep. 


Disl. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


1 

2 

3 

4 
5 
6 
7 
8 

9 

lO 


00. 8 
01.7 
02.5 
o3.3 

Q4.I 

o5.o 
o5.8 
06.6 
07.5 
08.3 


00.6 
01. 1 
01.7 
02.2 
02.8 
o3.4 
o3.9 
04.5 
o5.o 
o5.6 


61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


5o.6 
5i.4 

52.2 

53.1 
53.9 

54.7 
55.5 
56.4 
57.2 
58. 


34.1 
34.7 
35.2 
35.8 
36.3 
36.0 

S:! 

38.6 
39.1 


121 

32 

23 
24 
25 

26 

27 
28 
29 

3o 


100.3 
101. 1 
102.0 
102.8 
io3.6 
104.5 
io5.3 
,06.1 
106.0 
107.8 


67.7 
68.2 
68.8 
69.3 
69,0 
70.5 
71.0 
71.6 
72.1 
72.7 


181 
82 
83 
84 
85 
66 

87 
88 
89 
90 


i5o.i 
1 50.9 
.51.7 
1 53.5 
153.4 
i54.2 
1 55.0 
155.9 
156.7 
157.5 


101.2 
101.8 

102.3 

102.9 
103.5 
104.0 
104.6 
io5.i 
105.7 
106.2 


241 
42 
43 
44 
45 
46 
47 
48 

t 


199.8 
200.6 

20l3 
202.3 
203.1 
203.9 
204.8 

205.6 

206.4 
207.3 


i34.8 
135.3 
135.9 
i36.4 
137.0 
137.6 
i38.i 
1 38.7 
139.2 
139.8 


II 
la 
i3 
i4 
i5 
i6 

17 
i8 

^9 

30 


09.1 
09.0 
10.8 
11.6 
12.4 
i3.3 
14. 1 

\n 
16.6 


06.2 
06.7 
07.3 
07.8 
08.4 
08.9 
09.5 

10. 1 
10.6 

11. 2 

14.0 
i4.5 
i5.i 
i5.7 
16.2 
16.8 


71 

11 

14 

77 
78 

80 


58.9 
59.7 
66.5 
61.3 
62.2 
63. 
63.8 
64.7 
65.5 
66.3 


39.7 
46.3 
4o.8 
Ai.A 
41.9 
4a.5 
43.1 
43.6 
44.2 
44.7 


i3i 

32 

33 
34 
35 
36 
37 
38 

% 


108.6 
.109.4 
no. 3 
III. I 
III.9 

114.4 

II5.2 

1I6.I 


73.3 
73.8 
74.4 

76.1 
76.6 

77.2 

77.7 
78.3 


191 

9? 
93 

9^ 

96 

9Z 
98 

99 

200 


i58.3 
159.2 
160.0 
160.8 
161. 7 
162.5 
i63.3 
164.1 
i65.o 
i65.8 


106.8 
i07ui 

:^:? 

109.0 
109.6 
1 10.2 
110.7 
1II.3 
111.8 


25l 
52 

53 
54 
55 
56 
57 
58 


208.1 
208.9 
20^.7 

a 1 0.6 
21 1.4 
212.3 
a.3.. 
a 13.9 

214.7 
a 1 5.5 


140.4 
140.9 
i4i.5 
142.0 
142.6 
143.2 
143.7 
144.3 
144.8 
145.4 


31 
32 

33 
24 
35 
26 
37 
28 

29 

3o 


19.1 
19.9 
20.7 
21.6 
22.4 

23.2 
24.0 
24.9 


81 
82 
83 
84 
85 
86 
87 
88 
89 
90 


68;o 
68.8 
69.6 
70.5 
71.3 
72.1 
73.0 
73.8 
74.6 


45.3 
45.9 
46.4 
47.0 

%■'. 
48.6 
49.2 

49.8 
56.3 


i4i 
42 
43 
44 
45 
46 
47 
48 

t 


116.9 

118.6 

n9.4 

rjrj.3 
1^1 .0 

131.9 
1/7.7 

1^3.5 
1^4-4 


78.8 

79-4 
80.0 
80.5 
81.1 
81.6 
82.2 
82.8 
83.3 
83.9 


201 
02 
o3 
04 
o5 
06 

07 
08 
09 
10 


166.6 
167.5 
168.3 
169.1 
170.0 
170.8 
171.6 
172.4 
173.3 
174.1 


1124 
11 3.0 
ii3.5 
114.1 
1 14.6 

1 1 5.2 

115.8 
116.3 
116.9 
1 174 


261 
62 
63 
64 
65 
66 
67 
66 
69 
70 


216.4 
217.3 
218.0 
218.9 
219.7 
220.5 
221.4 
222.2 
223.0 

223.8 


145.0 
146.5 
1 47. 1 
147.6 
148.2 

148.7 
149.3 

i5o.4 
i5i.o 


3i 

32 

33 
34 
35 
36 

37 
38 

39 
4o 

4i 
42 
43 
44 
45 
46 
47 
48 

5i 

52 

53 
54 
55 
56 

57 
58 

Dist. 


25.7 
26.5 

28!2 
29.0 
29.8 

3o.7 
3i.5 
32.3 
33.2 


17.3 

17.9 
^8.5 
19.0 
19.6 
20.1 
20.7 
21.2 
21.8 
22.4 


9' 
92 

96 

97 
98 
99 
100 


75.4 
76.3 
77.1 

78!? 

^:.^ 

81.3 
82.1 
82.9 


50.9 

5i.4 
52.0 
52.6 
53.1 
53.7 
54.2 
54.8 
55,4 
55.9 


i5i 

52 

53 
54 
55 
56 

U 


125.2 

126.0 
126.8 

i3i,o 
i3i.8 
132.6 


84.4 
85.0 
85.6 
86. i 
86.7 
87.2 
87.8 
88.4 
88.9 
89.! 


211 
12 
i3 

14 
i5 
16 

17 
18 

'9 
20 


174.9 
175.8 
176.6 
177.4 
178.2 

1791 

181.6 
182.4 


118.0 
1 18.5 
119.1 
119.7 
120.2 
120.8 
12 1. 3 
121.0 
122.5 

I23.0 


271 

?3 

74 

77 
78 

2? 


224.7 

225.5 

226.3 

227.2 
228.0 
228.8 
229:6 
230.5 
231.3 

232.1 


i5i.5 

l52.I 

152.7 
1 53.2 
153.8 
154.3 
154.0 
1 55.1 
1 56.0 
156.6 


34.0 
34.8 
35.6 
36.5 
37.3 
38.1 
39.0 
39.8 
40.6 
4i.5 
42.3 
43.1 
43.9 
44.8 
45.6 
46.4 
47.3 
48.1 
48.9 
49.7 
Dep. 


22.0 

23.5 

24.0 
24.6 

25.2 

25.7 

26.3 
26.8 
27.4 
28.0 


101 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


83.7 
84.6 
85.4 
86.2 
87.0 

^?:? 
89.5 
90.4 
91.2 


56.5 
57.0 
57.6 
58.2 
58.7 
59.3 
59.8 
60.4 
61.0 
61.5 


161 
62 
63 
64 
65 
66 
67 
'68 
69 
70 


i33.5 
134.3 
i35.i 
I36.0 
i36.8 
137.6 
138.4 
139.3 
i4o.i 
140.9 


90.0 
90.6 
91. 1 

9' .7 
92.3 
92.8 
93.4 
93.9 
94.5 
95.1 


221 
22 

23 

24 

25 
26 

27 
28 


i83.2 
184.0 
184.9 
185.7 
186.5 
187.4 
188.2 
189.0 
189.8 
190.7 


123.6 
124.1 
124.7 
125.3 
125.8 
126.4 
126.0 
127.S 
128.1 
128.6 


281 
82 

83 
84 
85 
86 

87 
88 
89 
90 


233.0 
233.8 
234.6 
235.4 
336.3 
237.1 
237.9 
238.8 
239.6 
240.4 


i57.. 
157.7 
158.3 
158.8 
1594 

161.0 
161.6 
162.3 


38.5 
29.1 

29.6 
3o.2 
3q.8 
3i.3 
31.9 
32/4 
33.0 
33.6 

Lai. 


111 
12 
i3 
i4 
i5 
16 

17 
18 

>9 
20 


92.0 
92.9 

93.7 
94.5 

96.2 
97.0 
97.8 
98.7 
99.5 


62.1 
62.6 
63.2 
6f.7 
64.3 
64.9 
65.4 
66.0 
66.5 
67.1 


171 

72 
73 
74 
75 
76 

?? 

22 


141.8 
142.6 
143.4 
144.3 
145.1 
145.9 
146.7 
147.6 
148.4 
149.2 


95.6 
96.2 
96.7 

97.3 

97.9 
98.4 
99.0 

99 5 
100. 1 
100.7 


33l 
33 

33 
34 
35 
36 

37 
38 


191.5 
192.3 
193.2 
194.0 
194.8 

tl 
197.3 
198.1 
199.0 


129.2 

\tl 

i3o.9 
i3i.4 

l32.0 
l32.^ 

133.1 
1 33.6 
i34.2 


291 
92 
93 

9i 
9! 
96 

9Z 
98 

,99 

3oo 


241.2 
242.1 
242.9 
243.7 
244.6 
245.4 

246.2 

247.1 
247.9 
248.7 


162.7 
i63.3 
i63.8 
164.4 
I65.0 
i65.5 
166.1 
166.6 
167.3 
167.8 


Disl. 


Dep. 


Lat. 


Disl. 


Dep. 


Lat. 


Disl. 


Dep. 


Lat. 


Disl. 


Dep. 


Lat. 


[For 56 Deijreea. 



TABLE II. [P^a 
Differeace of Latitude and Departure for 35 Degrees. 


Dist. 


T.at. 


Dep. 


Dist. 


Lat. 


Dcp. 


Dbt. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


I 

3 

3 

. 4 

5 

2 

9 

lO 


00.8 
OI.6 
oa.5 
o3.3 
o4.i 

04.9 
o5.7 
06.6 


00.6 
01. 1 
01.7 
oa.3 
oa.9 
o3.i 
o4.o 
o4.6 
o5.a 
65.7 


61 
6a 
63 
64 

% 

67 
6e 
69 

70 


5o.o 
50.8 
5i.6 
5a. 4 
53.a 
54.1 
54.9 
55.7 
56.5 
57.3 


35.0 
35.6 
36.1 
36.7 
37.3 
37.9 
38.5 
39.0 
39.6 
*4o.a 


lai 
aa 
a3 
24 
a5 
a6 

27 

a8 
a9 
3o 


99.1 

99-9 
100.8 
101.6 
ioa.4 
io3.a 
104.0 
104.9 
105.7 
106.5 


69.4 
70.0 
70.5 
71. 1 
71.7 
7a.3 
7a. 8 
73.4 
74.0 
74.6 


181 
8a 
83 

V, 

86 

\L 
89 
90 


148.3 

149.1 

149.9 
1 50.7 

i5i.5 
i5a.4 
i53.a 
I54.0 
i54.8 
155.6 


I03.8 
104.4 
io5.o 
io5.5 
106. 1 
106.7 
107.3 
107.8 
108.4 
109.0 


241 
42 
43 
44 
45 
46 

% 
^2 


197.4 
198.3 
199.1 
199.9 
300.7 
aoi.5 
aoa.3 
3o3.i 
304.0 
ao4.8 


i38.2 
138.8 
,39u( 
140.0 
140.5 
i4i.i 
141.7 
142.2 
142.8 
1434 


11 
la 
i3 
14 
i5 
i6 

17 
i8 

»9 

ao 


09.0 
09.8 
10.6 
11.5 
ia.3 
i3.i 
.3.9 
M'.7 
i5.6 
16.4 


06.3 
06.0 

08.0 
08.6 
o9.a 
09.8 
10.3 
10. 
II. 5 


7« 

?5 
1 

77 
78 

80 


58. a 
59.0 
59.8 
60.6 
61.4 
6a. 3 
63.1 
63.9 

64.7 
65.5 


40.7 
41.3 
41.9 
4a.4 
43. a 
43.6 
44.2 

44.7 
45.3 
45.9 


i3i 
^2 
33 
34 
35 
36 

i 


107.3 
108. 1 
108.0 
109.8 
110.6 
111.4 
iia.a 
ii3.o 
113.9 
114.7 


75.7 
76.3 
76.9 
77.4 
78.0 
78.6 
79.2 


191 
9? 

9Z 
98 

99 

aoo 


156.5 

It?:? 

158.9 

\^l 

i6i4 
]6a.a 
163.0 
i63.8 


109.6 
110. 1 
110.7 
111.3 
111.8 
iia4 
ii3.o 
ii3.6 
114.1 
114.7 


25l 
53 

53 
54 
55 
56 


ao5.6 
ao64 
307.a 
208.1 
208.9 
2097 
210.5 

211.3 
313.3 
31 3.0 


144.0 
144.5 
145.1 
i45 7 
146.3 
i46^ 

i48x) 
148.6 
149.1 


ai 
aa 
aS 
M 
a5 
a6 

a? 
a8 

3o 


To 
18.8 
19.7 
ao.5 
ai.3 
aa.i 
aa.o 
a3.6 
a4.6 


la.o 
ia.6 
i3.a 
i3.8 
i4.3 
14.9 
i5.5 
16. 1 
16.6 
17. a 


81 
8a 
83 
84 
85 
86 

87 
88 
89 
90 


66.4 
67.a 
68.0 
68.8 
69.6 
70.4 
71.3 
7a. I 
7a.9 
73.7 


46.5 
47.0 
47.6 
48. a 
48.8 
49.3 

t'X 
5i.o 
5i.6 


i4i 
4a 
43 

45 
46 
47 
48 

5o 


115.5 
116.3 
117.1 
118.0 
116.8 
119.6 
iao.4 
lai.a 
12a. 1 
iaa.9 


80.9 
81.5 

8a. 
8a. 6 
83.a 
83.7 
84.3 
84.0 
85.5 
86.0 


aoi 
oa 
o3 
04 
o5 

07 
08 
09 
10 


164.6 
i65.5 
166.3 
167.1 
167.9 
168.7 
169.6 
1704 
i7i.a 
i7a.o 


11 5.3 
1 1 5.9 
1164 
1 17.0 
1 17.6 
ii8.a 
118.7 
119.3 
119.0 
iao.5 


261 
63 
63 
64 
65 
66 

67 
68 
69 
70 


21 3.8 

ai4.6 
3i54 
316.3 

317.1 

317.9 

218.7 
219.5 
a3o4 

331.3 


i5o.9 

.5.4 

i52.o 
i526 
i53.i 
153.7 
154.3 
154.9 


3i 
3a 
33 
34 
35 
36 

37 
38 


a5.4 
a6.a 
a7.o 

^?;? 
39.5 

3o.3 
3i.i 
3i.o 
3a .8 


17.8 
18.4 
18.9 
19.5 
ao.i 
ao.6 
ai.a 
at. 8 
aa.4 
aa.9 


9' 

99 
100 


74.5 
75.4 
76.2 
77.0 
77.8 
78.6 
79-5 
80.3 
81. 1 
81.9 


5a.a 
5a.8 
53.3 
53.0 
54.5 
55.1 
55.6 
56.a 
56.8 
57.4 


i5i 
5a 
53 
54 
55 

58 


ia3.7 
ia4.5 
ia5.3 
ia6.i 
ia7.o 

129.4 

i3o.a 
i3i.i 


86.6 
87.a 
87.8 
88.3 
88.9 
89.5 
90.1 
90.6 
91 .a 
91.8 


an 
la 
i3 
14 
i5 
16 

17 
18 

19 

ao 


i7;.8 
173.7 
174.5 
175.3 
176.1 

178.6 

179-4 
i8o.a 


iai.o 
iaij6 
laa.a 
iaa.7 
ia3.3 
ia3.9 
ia4.5 
ia5.o 
ia5.6 
I26.a 


271 
73 
73 

11 


aa3.o 

333.8 

a33.6 

234.4 
225.3 

226.1 
336.9 

IIU 

229.4 


1554 
i56x) 
156.6 
157.2 

;S;3 

i6ox> 
160.6 


4i 
4a 
43 
U 
45 
46 
47 
48 

49 
5o 


33.6 
34.4 
35.a 
36.0 
36.9 

39.3 
40.1 
4i.o 


a3.5 
24.1 
24.7 
aS.a 
a5.8 
a6.4 
a7.o 
a7.5 
a8.i 
a8.7 


lOI 

oa 
o3 
04 
o5 
06 

07 
08 
09 
10 


8a.7 
83.6 
84.4 
85.2 
86.0 
86.8 
87.6 
88.5 
89.3 
90.1 


57.9 
58.5 

60. a 
60.8 
61.4 
61.9 
6a. 5 
63.1 


161 
6a 
63 
64 
65 
66 

67 
68 
69 

70 


i3i.9 
i3a.7 
i33.5 
i34.3 
i35.a 
i36.o 
i36.8 
i37.6 
i38.4 
139.3 


92.3 

93.5 
94. r 
94.6 
95. a 
95.8 
96.4 
96.0 
97.5 


aai 
aa 
a3 
24 

25 

26 

27 

28 


181.0 
181.9 
i8a.7 
i83.5 
184.3 
i85.i 
185.9 
186.8 
187.6 
i88u< 


ia6.8 
137.3 
137.0 
138.5 
139.1 
139.6 
i3o.3 
i3o.8 
i3i.3 
i3i.9 


a8i 
83 
83 
84 
85 
86 

u 

89 

90 


230.3 

33 1.0 
33i.8 

333.6 

333.5 
334.3 
335.1 
335.9 
336.7 
337.6 


i6i.a 
161.7 
163.3 
163.0 
i63.5 
164.0 
164.6 
i65.3 
i65.8 
166.3 


5i 
5a 
53 

54 
55 
56 
57 
58 


41.8 
4a. 6 
43.4 

u.^ 

45.1 
45.9 
46.7 
47.5 
48.3 
49.1 


a9.3 
39.8 
36.4 
3i.o 
3i.5 
3a. 1 
3a. 7 
33.3 
33.8 
34.4 


HI 

la 
i3 
i4 
i5 
16 
17 
16 

«9 

ao 


90.9 

92.6 
93.4 
94.2 
95.0 
95.8 

97.5 
98.3 


63.7 
64.a 
64.8 
65.4 
66.0 
66.5 
67.1 
67.7 
68.3 
68.8 


171 
72 
73 


i4o.i 
140.9 
141.7 
142.5 
143.4 
144. a 
I45.0 
145.8 
146.6 
147.4 


98.7 
99.a 
99.8 
100.4 
100.9 
101.5 
10a. I 
ioa.7 
io3.a 


a3i 

32 

33 
34 
35 
36 


189.3 
190.0 
190.9 
191 .7 
192.5 
193.3 
194.1 
195.0 
195.8 
196.6 


133.5 
i33.i 
i33.6 
i34.a 
i34.8 
135.4 
135.0 
f36.5 
i37.i 
137.7 


191 


338.4 
339.3 
340.0 
340.8 
241.6 
2425 
243.3 
244.1 
244.9 
245.7 


166.9 
167.5 
168.1 
168.6 
169.3 
169.8 
1704 
170.0 
171.5 
171.1 


Dist. 


Dcp. 


Lai. 


DJsi 


l>ep. 


Lat. 


DUt. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 55 Degraei. J 



Ff «J TABLE 11. 

Difference of Latitude and Departure for 36 Degrees. 


D»t. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dbt. 

131 
33 

33 
34 
35 

36 

11 


Lat. 

97.9 

98.7 

99.5 

100.3 

lOl.I 

101 .9 
102.7 
io3.6 
104.4 
io5.2 


Dep. 


Dist. 


Lat. i Dep. 


Dist 


< Lat. Dep. | 


I 

3 

3 

4 
5 
6 

I 

9 

lO 


00.8 
ai.6 

03.4 

o3.3 
o4.o 
o4.9 
o5.7 
o6.5 

3:1 


00.6 
01.3 
01.8 

03.4 

03.9 
o3.5 
o4.i 
04.7 
o5.3 
05.9 


61 
63 
63 
64 
65 
.66 
67 
68 

69 
70 


49.4 
5o.3 
5i.o 
5i.8 
53.6 
53.4 
54.3 
55.0 
55.8 
56.6 


35.9 
36.3 
37.0 
37.6 
38.3 
39.8 
39.4 
4o.o 
40.6 
4i.i 


71. 1 
71.7 
72.3 
72.0 
73.5 
74.1 
74.6 
75.2 
75.8 
76.4 


181 
82 
83 
84 
85 
86 

87 
88 
89 
90 
191 
•95 

i 

98 

99 

300 


146.4 

147-2 

148.1 
148.9 
149.7 
i5o.5 
i5i.3 

152.1 

152.9 
153.7 

154.5 
155.3 
156.1 
i56.9 
157.8 

159.4 
160.2 
161.0 
161.8 


106.4 
107.0 
107.6 
108.3 
108.7 
109.3 
109.0 
110.5 
III. I 
11 1.7 


341 
4a 

43 
44 
45 
46 

il 


195.0 
;95.8 
196.6 
197.4 
198.3 
199.0 
199.8 

300.6 
30IU( 
303.3 


141.7 
:^.3 
143.8 
1434 
1 44.0 
144.6 
145.3 
145.8 
i46u( 
146.9 


II 

13 

13 

i4 
i5 
i6 

\l 

>9 

30 


08.9 
09.7 

to. 5 
rf.3 

13.1 
13.9 

i3.6 
14.6 
i5.4 
16.3 


06.5 
07.1 
07.6 
08.3 
08.8 
09.4 

lO.O 

10.6 

II. 3 

II.8 


71 

i 

77 
78 


57.4 
58.3 

60.7 
61.5 
62.3 

63.1 
63.9 
64.7 


41.7 
43.3 
43.0 
43.5 
44.1 
44.7 
45.3 
45.8 
46.4 
47.0 


i3i 

33 

33 
34 
35 
36 

u 


106.0 

106.8 

107.6 

108.4 

109.3 

IfO.O 

no. 8 
111.6 

113. 5 

ii3.3 


77.0 

78.8 

7»-4 

81. 1 
81.7 
82.3 


II2.3 

1 1 2.9 

113.4 

ii4-o 
114.6 
11 5.2 
115.8 
116.4 
117.0 
117.6 


35l 
52 

53 
54 
55 
56 

57 
58 

60 


3o3.I 

3o3.9 

3o4.7 
3o5.5 

306.3 

307.1 

307.9 

308.7 
309.5 

3 10.3 


147.5 
148.1 
148.7 
149.3 

iSi.i 
i5i.6 

153.3 

i53.8 


ai 

33 

33 

li 

3d 
11 


17.0 
17.8 
18.6 
19.4 
30. 3 

31. 
31.8 

33.7 

33.5 
34.3 


13.3 

13.9 
i3.5 
i4.i 
14.7 
i5.3 
i5.o 
16.5 
17.0 
17.6 


81 
83 

83 
84 
85 
86 

87 
88 
89 
9« 


65.5 
66.3 

68!o 
68.8 
69.6 
70.4 
71.3 
73.0 
73.8 


47.6 
48.3 
48.8 

5o.o 
5o.5 
5i.i 
5i.7 
53.3 
52.9 


i4i 
43 

. 43 
44 
45 
46 
47 
48 


ii4.i 
114.9 
ii5.7 
116.5 
117.3 
118. 1 
118. 9 
119.7 

I30.5 
131.4 


82.9 
83.5 
84.1 
84.6 
85.2 
85.8 
86.4 
87.0 


201 
02 
o3 
o4 
o5 
06 

09 
10 


162.6 
i63.4 
164.2 
I65.0 
165.8 
166.7 
167.5 
168.3 
169.1 
169.9 


118.1 
118.7 
119.3 

1 19.0 

130.5 

131. 1 
I3I.7 
132.3 
122.8 

123.4 


261 
62 
63 
64 
65 
66 

69 
70 


311.1 
3 1 3.0 
313.8 

3i3.6 

3l44 
3l5.3 

316.0 

316.8 
317.6 
3i84 


153.4 
i54.o 

1 54.6 
155.3 
155.8 
156.4 

IS? 

i58.i 

1 58.7 


3i 

32 

33 
34 
35 
36 

I! 


35.1 
35.9 
26.7 
37.5 
38.3 
39.1 
29.9 
3o.7 
3i.6 
32.4 


18.3 
18.8 
19.4 

30.0 
30.6 
31.3 
31.7 
33.3 
33.9 
33.5 


91 
9J 
93 

99 
too 


73.6 
74.4 

76.0 
^.9 

^ 

79.3 
80.1 
80.9 


53.5 
54.1 
54.7 
55.3 
55.8 
56.4 
57.0 
57.6 
58.3 
58.8 


i5i 

53 

53 
54 
55 
56 


122.3 
123. 
133.8 
134.6 

135.4 

136.3 

127.0 
127.8 

138.6 

139.4 


88.8 
89.3 
89.0 
90.5 
91. 1 
91.7 
92.3 
92.0 
93.S 
94.0 


211 
12 
i3 
i4 
i5 

. 16 

17 
18 

»9 
30 


170.7 
171.5 
173.3 
173.1 
173.9 
174.7 
175.6 
I76u( 

I77.a 
178.0 


134.0 
134.6 

135.2 

125.8 
1364 
137.0 
137.5 

138.1 

138.7 
139.3 


J71 

74 
75 
76 


319.3 
320.1 
330.9 
331.7 

333.5 
333.3 

334.1 
335'^ 

336!5 


,59.3 

161. 1 
161. 6 
163.3 
163.8 
i634 
164.0 
164.6 


4i 

43 

43 
44 
45 
46 

47 
48 


33.2 
34.0 
34.8 
35.6 
36.4 
37.3 
38 .0 
38.8 
39.6 
40.5 


34.1 

^4.7 
35.3 
35.0 

36.5 

37.0 

Hi 

38.8 
39.4 


lOI 
03 

o3 
04 
o5 
06 
07 
08 
09 
10 


81.7 
83.5 
83.3 
84.1 
84.0 
85.8 
86.6 

89.0 


60.0 
60.5 
61. 1 
61.7 
63.3 
63.0 
63.5 
64.1 
64.7 


161 
62 
63 
64 
65 
66 
^ 
68 

69 
70 


i3o.3 
i3i.i 
i3i.9 
i32.7 
i33.5 
134.3 
i35.i 
135.9 
i36.7 
137.5 


94.6 
95.2 
95.8 
96.4 
97.0 

99-9 


321 
32 

33 
34 
35 
36 
37 
38 

3o 


178.8 
179.6 
180.4 
181.3 
183.0 
182.8 
183.6 
184.5 
i85.3 
186. 1 


i3i.i 
i3i.7 
133.3 
i33.8 
i334 
i34.o 
i34j6 
i35.3 


381 
83 

83 
84 
85 
86 

89 
90 


327.3 
228.1 
339.0 
329.8 

230.6 
23r.4 

232.2 
233.0 

333.8 

334.6 


165.2 
165.8 
166.3 
166.9 
167.5 
168.1 
168.7 
169.3 
169.0 
170.5 


5j 

52 

53 
54 
55 
56 


4i.3 
43.1 
43,9 
43.7 
44.5 
45.3 
46.1 
46.9 
47.7 
48.5 


3o.o 
3o.6 

3l.3 

3i.7 
33.3 
33.0 
33.5 
34.1 
34.7 
35.3 


III 

13 

i3 
i4 
i5 
16 

\l 

»9 
30 


89.8 
90.6 

9t.4 
93.3 
93.0 
93.8 

94.7 
95.5 
56.3 
97.1 


65.3 
65.8 
66.4 
67.0 
67.6 
68.3 
68.8 
69.4 
69.0 
70.5 


171 

li 

77 
78 


138.3 
139.3 
i4o.o 
i4o.8 
i4i.6 
142.4 
143.2 
144.0 
144.8 
145.6 


100.5 

lOI.I 

101.7 
102.3 
102.9 
I03.5 
104.0 
104.6 
io5.3 
io5.8 


33l 
33 

33 
34 
35 
36 

t? 


186.9 

187.7 
188.5 
189.3 
190.1 
190.9 
191.7 
192.5 
i93u( 
194.3 


i35.d 
i36.4 
137.0 
137.5 
138.1 

P 

141.1 


9» 
93 

P 

3oo 


335.4 

236.3 

337.0 
337.9 

338.7 

339.5 
340.3 
341.1 

34i.9 
343.7 


171.0 
171.6 
173.2 
172.8 
1734 
174.0 
174.6 
175.2 
175.7 
176.3 


Disl. 


Dep. 


LaL 


Dist. 


Dep. 


UU 


Dist 


Dep. 


Lat. 


Dist. 


Dep. 


Lat 


Dtflti 


Dep. 


Lat. 


[For 54 D#grtt«t. { 



TABLE IL («^« 
DiffereDce of Latitude and Departure for 37 Degrees. 


Dist. 


Lat. 


Dep. 


Dist. 
6j 
63 
63 
64 
65 
66 
Gi 
68 
69 
70 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 

108^ 
409.5 
110.1 
H0.7 
11 1.3 
111.9 

1 13.5 

11 3.1 

113.7 
114.3 


Dist. 

a4i 
4a 
43 
44 
45 
46 

g 


Lat. 
193.5 
193.3 
194.1 
194.9 
'95.7 
196.5 
197.3 
196.1 
198.9 
•99-7 


Dep. 
145.0 
145.6 
146.3 
146.8 
.47.4 
148.0 
148.6 
149.3 

iSi.i 
i5i.7 
i5a.3 

153.5 
i54.i 
154.7 
■ 55.3 
l55.o 
156.5 

-.57.. 

:?:? 

160.1 
160.7 

161 .3 
161.9 
163.5 


a 
3 
4 
5 
6 

7 
8 

9 

lO 


00./8 
OI.6 

03.4 
Od.3 

o4.o 
o4.8 

05.r6 

o6.4 
07. a 
08.6 


00.6 
01.3 
01.8 
03.4 
o3.o 
o3.« 
o4.3 
04.8 

!^-^ 
06.0 


48.7 
49.5 
S.3 
5r.i 
51.9 
53.7 
53.5 
54.3 
55.1 
55.9 


36.7 
37.3 

37.9 
38.5 
39.1 
39.7 
46.3 
40.9 
41.5 
43.1 


131 

33 

33 
34 
35 

36 

^7 
38 
39 

3a 


96.6 

99.0 
99.8 
100.6 
101.4 

io3.a 
to3.o 
io3.8 


73.8 

73.4. 

74.0 

74.6 

75.3 

75.8 

76.4 

77.0 


184 
83 
83 
84 
85 
86 
87 
68 
89 
90 

191 

99 

300 


14443 
145.4 

446.3 

i46^ 
147.7 
148.5 
149.3 
i5o.i 
1 50.9 
.i5i.7 
i53.'5 
J 53.3 
I54.I 
154-9 
i55.7 
i56.5 
157.3 
i58.i 
i58^ 
159.7 


II 

13 

i3 
i4 
i5 
i6 

17 
i8 

19 

ao 


08.8 
09.6 
10.4 
11. a 

13.6 
13.8 

i3.6 
i4.4 

l5,3 

16.0 


06.6 
07.3 

S:5 

09.0 
09.6 
10.3 
10.8 
11.4 

13. 


71 

11 
74 
75 
76 

^ 

81 
83 
83 
84 
85 
86 

L^ 
89 
9^ 


56.7- 
57.5 
58.3 

^•' 

bo. 7 
61.5 
63.3 
63.1 
63.9 


43.7 
43.3 
43.0 
44.5 
45.1 
45.7 
46.3 
46.0 
47.5 
48.1 


i3i 
3a 
33 

34 
35 
36 

'i 


io4.6 
105.4 
106.1 
107.0 
107.8 
108.6 
109.4 
no. a 

III.O 

11 1. 8 


78.8 

80.0 
80.6 
81.3 

8f.8 
83.4 
83.1 
83.7 
84.3 


414.9 
ii5.5 

Il6.3 

116.8 

118.0 
118.6 
119.3 
119.8 
iao.4 


35t 
53 

53 
54 
55 
56 

u 


300.5 

aoi.3 
aoa.i 
303.9 
3o3.7 
3o4.5 

305.3 
306.0 

306.8 
307.6* 


ai 
as 
a3 

34 
35 
36 

11 
52 


16.8 
17.6 
18.4 
19.3 
30. 

30.8 
31.6 

33.4 

33. a 
34.0 


13.6 
l3.3 

i3.8 
14.4 
i5.o 
i5.6 

i6.3 

16.0 
i7.5 
18.1 


64.7 
65.5 
66.3 
67.1 

S:? 
69.5 
70.3 
71. 1 
71.9 


48.7 
49.3 
5o.o 
5o.6 

5f.3 

5«.8 
53.4 
53.0 
53.6 
54.3- 


i4i 
43 
43 
44 
45 
46 

il 

n 


113.6 

ii3.4 
ii4.a 
ii5.o 
ii5.8 
116^ 
H7.4 
118.1 
119.0 
119.8 


84.0 
85.5 
86.1 
86.7 
87.3 
87.0 
88.5 

«9-7 
90.3 


301 

oa 
o3 
o4 
o5 
06 

S 

09 
10 


160.5 
161.3 
t6a.i 
163 x^ 
163.7 
164.5 
i65.3 
166.1 
166.9 
167.7 


131.0 
131.6 

iaa.3 

133.8 

1234 
134.0 
134.6 

135.3 

135.8 
136.4 


361 
63 

63 
64 
65 
66 

70 


308.4 

309.3 

3 1 0.0 
3 10.8 
311.6 
313.4 

ai3.a 
a 14.0 
ai4.8 
31 5.6 


di 

33 

33 
34 
35 
36 

37 
38 


34.8 
35.6 
36.4 
37.3 
aS.o 
38.8 
39.5 
3o.3 
3i.i 
31.9 


18.7 
19.3 
19.0 
ao.5 
ai.i 
31.7 

33.3 
33.9 
33.5 

?4.i 


9' 
93 

99 
100 


73.7 
73.5 
74.3 
75.1 
75.9 
76.7 
77.5 
78.3 
79.1 

79-9 


54.8 
55.4 
56.0 
56.6 
57.a 
57.8 
58.4 
59.0 
59.6 
60. a 


i5i 

53 

53 
54 
55 
56 

U 


130.6 
131.4 
133.3 
1 33.0 

133.8 
134.6 
135.4 
ia6.3 
137.0 
137.8 


90.9 
91,5 
93.1 

93.3 
93.0 
94.5 
95.1 

96.3 


311 
13 

i3 
14 
i5 
16 

17 
18 

«9 
ao 


168.5 
169.3 
170.1 
170.9 

171.7 
173.5 
173.3 
174.1 
174.9 
175.7 


137.0 
137.6 

138.3 

138.8 

129-4 
i3o.o 
i3o.6 
i3i.a 
i3i.8 
t3a.4 


a?! 

77 

7« 


a 164 
ai7.a 
a 18.0 
ai8.8 
319.6 

330.4 
331,3 

aaax) 

333.8 

333.6 


163.7 
164.3 
164.0 
i65.5 
166.1 
166.7 
167.3 

;i2:I 


4i 

43 

43 
44 
45 
46 

47 
48 

t 


33.7 
33.5 
34;3 
35.1 
35.9 
36.7 
37.5 
38.3 
39.. 
39.9 


24.7 

35.3 

35 Q 

36.5 

37.1 

38.0 
39.5 
3o.i 


lOI 

03 
o3 
04 
o5 
06 
07 
08 
09 
10 


80.7 
81.5 
83.3 
83.1 
83.9 

84.7 
85.5 
86.3 

87.1 
87.8 


60.8 
61.4 
63.0 
6a. 6 
63. a 
63.8 
64.4 
65. 
65.6 
66.3 


161 
63 
63 
64 
65 
66 

67 
68 

69 

70 

IV 
73 

73 

H 
2<^ 


138.6 
139.4 
i3o.3 
i3i.o 
i3i.8 
i33.6 
i33.4 
i34.3 
i35.o 
135.8 
i36.6 
137.4 
i38.3 
139.0 
139.8 
i4o.6 
141.4 
143.3 
143.0 
143.8 


96.0 
97.5 
98.1 
98.7 
99.3 

99? 

100.5 
101. 1 
101.7 

I03.3 


33 1 

33 

a3 

34 
35 
36 
87 

a8 

I' 


176.5 
177.3 
178.1 
178.9 

\m 

181.3 
183.1 
183.9 

183.7 


i33.o 
i33.6 
134.3 
i34.8 
i35u< 
I36.0 
136.6 
1 37.3 

:l2i 


38 1 

83 

83 
84 
85 
86 

89 
90 


334.4 

335.3 
aa6x> 

336.6 

337.6 

3364 
339.3 

33ox> 
330.8 
331.6 


169.1 
169.7 
170.3 
170.0 
171.5 
173.1 

\iu 

173.9 
174.5 


5i 

53 

53 
54 
55 
56 

U 


40.7 
41.5 
43.3 
43.1 
43.9 
44.7 
45.5 
46.3 
47.1 
47.9 


30.7 
31.3 
3i.o 

33.5 

33.1 
33.7 
34.3 

34.9 
35.5 
36.1 


III 

13 

i3 
i4 
i5 
16 

17 
18 

'9 
30 


88.6 
89.4 
90.3 
91.0 
91.8 
93.6 
93.4 
94.a 
95.0 
95.8 


66.8 
67.4 
68.0 
68.6 
69.3 
69.8 
70.4 
71.0 
71.6 
73.3 


103.9 
io3.5 
104.1 
104.7 
io5.3 
io5.9 
106.5 
107.1 
107.7 
108.3 


33 1 
33 

33 
34 
35 
36 

u 


184.5 
i85.3 
186.1 
186.9 

'^l 

189.3 
190.1 
190.9 
191.7 


139.0 
139.6 

i4o.3 
i4o.8 
i4i4 
143.0 
143.6 
143.3 
143.8 
i444 


9» 


a3a.4 

333.3 

334.0 
334.8 
a35.6 
336.4 
a37.a 
338.0 
338.8 
339.6 


.75.. 
175.7 
1763 

1 78.1 
178.7 
179.3 


Dist. 


Den. 


Lat. 


Dist. 


Dep. 


Lat. lOist. 


Dep. 


Lat. 


Di»t. 


Dep. 


Lau 


Dist. 


Dep. 


Lat. 


[For 5 


3D«gi 


rMt. 



i^Ml TABLE II. 

Difiefenee of Lalitade and Departiure for 33 Degie«fu 


Oifi. 


Ul 


Dep. 


Dist. 


I^ 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


Dist. 


Lat. 


Dap. 


I 

% 
3 
4 
5 
6 

I 

9 
to 


00.8 
OI.6 

02.4 
03.2 

o3.9 
o4'7 
o5.5 
o6.3 
07.1 
07.9 


00.6 
01.3 
01.8 

03.5 

o3.i 
o3.7 
04.3 
04.9 
o5.J 
06.2 


61 
62 
63 
64 
65 
66 

69 
70 


48.1 
48.0 
49.6 
55.4 

5l.3 

52 .0 
52.8 
53.6 
54.4 
55.2 


38.8 
39.4 
4o.o 
40.6 

4l.2 

4i.o 
42.5 
43.1 


121 

92 

93 
94 
95 

96 

11 

!2 


96.1 
96.9 

97-7 
98.5 
99.3 

IQO.I 
100.9 
101 .7 
102.4 


74.5 
7S.I 
75.7 
76.3 
77.0 

Vd 

78.8 
79-4 
80.0 


181 
82 
83 
84 
85 
86 

«9 
90 


i42.6 
i434 
144.2 
145.0 
145.8 
146.6 
i47^ 
148.1 
148.9 
149.7 


m4 
112.1 

112.7 
ii3.3 
113.9 
114.5 
ii5.i 
115.7 
116.4 
II 7.0 


a4i 
49 
43 
44 
45 
46 

5 


189.9 
190.7 
191.5 
192.3 
193.1 

& 
195.4 
196.2 
197.0 


1484 
149.0 
149.6 
i5o.3 
i5o.8 
i5i.5 
r53.i 
1 5a.7 
1 53.3 
153.9 


II 

la 
i3 
i4 
i5 
i6 

»9 

20 


08.7 
09.5 
10.2 
II. 
11.8 
12.6 
i3.4 

14.2 

i5.o 
i5.8 


06.8 
07.4 
08.0 
08.6 
09.2 
09.0 
10.5 
11.1 
11.7 

12.3 


7« 
7» 
73 

77 
78 


55.9 
56.7 
57.5 
58.3 
59.1 

!9-9 
60.7 

61.5 
62.3 
63.0 


43.7 
44.3 
44.^ 
45.6 
46.3 
46.8 
47.4 
48. 
48.6 
49.3 


i3i 

32 

33 
34 
35 
36 

1 


I03.2 
104.0 
104.8 

105.6 
106.4 
107.2 
108.0 
108.7 
109.5 
110.3 


80.7 
81.3 
81.9 
82.5 
83.1 
83.7 
84.3 
85.0 
85.6 
86.2 


191 
9» 

t 

P 

99 
200 


i5o.5 
i5i.3 

l52.I 

152.9 
153.7 
i54.5 
i55.2 
i56.o 
i56.8 
i57.6 


1 1 7.6 
118*2 
1 18.8 
119.4 
1 20. 1 
120.7 
121.3 
121.0 
122.5 

123.1 


25l 
52 

53 

54 
55 
56 

u 


197.8 
198.6 
»99-4 

300.2 
200.9 
201.7 
202.5 

2o3J 

204.1 
204.9 


154.5 

1 55.1 
i55.8 
i564 
157.0 
157.6 

1 58.2 

1 58.8 
159.5 
160.1 

160.7 
161.3 

161. 9 
162.5 
163.2 
163.8 
i644 
i65.o 
i65.6 
166.2 


21 
93 

t3 

U 

95 

96 


16.5 
17.3 
18.1 
18.9 
»9-7 

20.5 

21.3 

92.1 

22.0 

23.6 


12.0 

i3.5 
i4.a 
i4.8 
i5.4 
16.0 
16.6 

17.9 

17.9 
18.5 


81 
82 
83 
84 
85 
86 

87 
88 

89 
9« 


63.8 
64.6 
65.4 
66.2 
67.0 
67.8 
68.6 
69.3 
70.1 
70.9 


^2:? 

5i.i 

5i.7 
53.3 
53.0 
53.6 
54.3 
54.8 
55.4 


i4i 

il 

44 
45 
46 
47 
48 


111.1 
111.9 
112.7 
II3.5 
114.3 
ii5.o 
115.8 
116.6 
117.4 
118.2 


86.8 
87.4 
88.0 
88.7 
89.3 
89.0 
90.5 
91.1 
91.7 
92.3 


30 1 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 


158.4 
159.2 
160.0 
160.8 
161.5 
162.3 
i63.i 
163.9 
164.7 
i65.5 


123.7 
1244 

I35.0 

125.6 
126.2 
126.8 
127.4 
128.1 
128.7 
129.3 


261 
62 

63 
64 
65 
66 

67 
68 
69 
70 


2o5.7 
206.5 
207.2 
208.0 
208.8 
209.6 
2104 
211.2 
212.0 

212.8 


3i 
3i 
33 

3l 
36 

2 


24.4 

25.2 
26.0 
26.8 

3:2 

29.2 

3o.7 
3i.5 


19.1 
19.7 

30.3 
30.0 
31.5 
22.2 
22.8 
23.4 
24.0 
24.6 


9» 

99 
100 

101 
02 
o3 
04 
o5 
06 
07 
08 

09 
10 


71.7 
72.5 

S:l 

76.4 

77.a 
78.0 
78.8 

79.6 
86.4 
81.2 
82.0 
82.7 
83.5 
84.3 
85.1 
85.9 
86.7 


56.0 
56.6 
57.3 

59.7 
66.3 
61.0 
61.6 

6t.2 

62.8 
63.4 
64 .0 
64.6 
65.3 
65.9 
66.5 
67.1 
67.7 


i5i 

52 

53 
54 
55 
56 

U 
1? 


119.0 
119.8 

130.6 
I3I.4 
122. I 
122.9 
123.7 
124.5 

125.3 

126.1 


93.0 
93.6 
94.2 
94.8 
95.4 
96.0 

^.7 
97.3 

98.5 


211 
12 
|3 
i4 
i5 
16 

'7 
18 

"9 

20 


166.3 
167.1 
167.8 
168.6 
169.4 
170.2 
171.0 
171.8 
172.6 
I73u( 


i3i.i 
i3i.8 
i32.4 
i33.o 
i33.6 
i34.2 
134.8 
i354 


271 

77 
78 


2i3.6 
214.3 
21 5.1 
21 5.9 
316.7 
217.5 

3 18.3 
919.1 
219.0 
220.6 


166.8 
167.5 
168.1 
168.7 
169.3 
169.Q 
170.5 
171.2 
171.8 
172.4 


4i 

42 

43 
44 
45 
46 

1i 

^52 


32.3 
33.1 
33.9 

34.7 
35.5 
36.3 
37.0 
37.8 
38.6 
39.4 


25.3 
35.9 
36.5 
37.1 
27.7 

38.3 
28.0 
39.6 
3o.3 
.3o.8 


161 
62 
63 
64 
65 
66 

U 

69 
70 


126.9 

137.7 
128.4 

129.9 
i3o.o 
i3o.8 
i3i.6 
i32.4 
i33.2 
1 34.0 


99.1 
99.7 
100.4 
101 .0 
101. 6 
102. a 
10a. 8 
io3.4 
104.0 
104.7 


221 

22 
23 
24 
25 

26 

a7 
28 

3o 


174.2 

174.9 
175.7 
176.5 

178.1 
178.9 

181.3 


i36.i 
136.7 
137.3 

139. 1 
139.8 
i4o4 
i4i.o 
i4i.6 


281 
82 
83 
84 
85 
86 

87 
88 

89 
9P 


22l4 
222.3 
323.0 
223.8 
294.6 
2254 
226.2 
226.9 
227.7 
228.5 


173.0 
173.6 
174.2 
174.8 
175.5 
176.1 
176.7 
177.3 

1^.? 


5i 

53 

53 
54 
55 
56 
57 
58 


40.2 
4i.o 
4i.8 
42.6 
43.3 
44.1 
44.9 
45.7 
46.5 
47.3 


3i.4 
33.0 
32.6 
33.2 
33.0 
34.5 
35.1 
35.7 
36.3 
36.9 


111 
12 
i3 
f4 
i5 
16 

t7 
18 

>9 

20 


87.5 
88.3 
89.0 
89.8 
90.6 
91*4 
93.2 
93.0 
93.8 
94.6 


68.3 
69.0 
69.6 
70.2 
70.8 
71.4 
72.0 
72.6 
73.3 
73.9 


«7« 


134.7 
135.5 
136.3 
137.1 

i38.7 
139.5 
140.3 
i4i.i 
i4i.8 


io5.3 
105.9 
106.5 
107.1 
107.7 
108.4 
109.0 
109.6 
110.2 
110..8 


23l 

33 
34 
35 

36 

37 
38 

4o 


ft82.0 

183.8 

183.6 
184.4 
i85.2 
186.0 
186.8 
187.5 
188.3 
189.1 


1 4a. 2 
i4a.8 
143.4 
144.1 
144.7 
145.3 
145.0 
146.5 
147.1 
•47.8 

Lat. 


291 
9? 

3oo 


229.3 
23o.i 
230.9 

331.7 
333.5 

333.3 
334.0 
334.8 
335.6 
3364 


179.2 

181.0 
181.6 
182.2 
182.9 

i83.5 
184.1 
184.7 


Dep. 


Ul 


DiKi 


l>ep. 


Lat. 


Dist. 


Dep. 


I,al. 


Dist. 


Dep. 


Disi. 


Dep. 


Lat. 


[Foe 5^ Degnw. | 



TABLE 11. :«•••• 5* 

Difiereaeo of Latitude and Departure for 39 Degrees. 

t 


Dill. 


l.at. 


Dep. 


Disl. 


Lau 


Dep. 


Dist. 

131 

33 
33 

34 

35 

36 

27 

38 
39 

3o 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


Diat. Lat. | 


Dep. 


1 

3 

3 

4 
5 
6 

I 

9 

lO 


00.8 
Of .6 

03.3 

o3.i 
o3.9 

o4.7 
o5.4 

06.3 

07.0 
07.8 


00.6 
01.3 
01 .0 
02.5 
o3.i 
o3.8 
04.4 
o5.o 
o5.7 
06.3 


61 
62 
63 
64 
65 
66 

U 
69 

70 


49.0 

5i.3 

53.1 

53.8 
53.6 
54.4 


38.4 
39.0 
39.6 
40.3 
40.0 
4i.5 
43.3 
43.8 
43.4 
44.1 


94.0 
94.8 
95.6 
96.4 
97.1 

98.7 
99.5 
100.3 
101 .0 


76.1 
75.5 

78.0 
78.7 
79.3 

81.2 
81.8 


181 
82 
83 
84 
85 
86 

?2 
89 
90 


1 40.7 
i4f.4 
143.3 
143.0 
143.8 
144.5 
145.3 
I46.I 
146.9 
147.7 


II3.0 
Ii4.5 

1 1 5.3 

11 5.8 

1 16.4 
117.1 
117-7 
118.T 
118.0 
II 9.6 


a4i 
43 
43 
44 
45 
46 

% 

n 

35l 
53 

53 
54 
55 
56 

57 
58 


i8t.3 
188. 1 
188.8 
189.6 
190.4 
191.3 
193.0 
193.7 
193.5 
J943 
195.1 
195.8 
196.6 
197..^ 
198.2 
198.9 
199-7 

300.5 
30I.3 
3b3.I 


i5i:7 

152.3 
152.9 
|53.6 
i54.2 
i54-8 
155.4 
i56.i 
156.7 
157.3 

i58.o 
i58.6 
159.2 
159.8 
i6o.5 
i6i.i 
161.7 

; 162.4 

. i63.o 
163.6 


II 

12 

i3 
14 
i5 
i6 

17 
i8 

19 

20 


08.5 
09.3 
10. 1 
10.9 
11.7 

13.4 
l3.3 

14.0 
14.8 

i5.5 


u6.o 

08.8 
09.4 
10. 1 
10.7 
11.3 

t3.0 
13.6 


71 

73 

74 
75 
76 


55.2 

56.Q 
56.7 
57.5 
58.3 
59.1 
59.8 
60.6 
6t.4 
63.3 


44.7 
45.3 
45.0 
46.6 
47.2 
47.8 
48.5 
49.1 


i3i 

33 

33 
34 
35 
36 

u 


101.8 
102.6 
io3.4 
104.I 
104.9 
io5.7 
106.5 

io8!o 
ii)8.8 


82.4 
83.1 
83.7 
84.3 
85.0 
85.6 
86.2 
86.8 
87.5 
88.1 


191 

99 

200 


i484 
149.3 
i5o.o 
i5o.8 
i5i.5 

1 53.3 
I53.I 
153.9 
154.7 

1 55.4 


I30.3 

iao.8 

I3I.5 
133.1 
133.7 
1^.3 
134.0 
134.6 
135.3 
135.9 


31 
33 
23 
24 
25 
36 

37 

38 


16.3 
17.1 
17.9 
18.7 
19-4 

30.3 
31. 
31.8 
33.5 

33.3 


i3.a 
i3.8 
14.5 
i5.i 
i5.7 
i6.4 
17.0 
17.6 
18.3 
18.9 


81 
fti 
83 
84 
85 
86 

9" 


63.9 
63.7 
64.5 
65.3 
66.1 
66.8 
67.6 
68.4 
69.3 
69.9 


5i.o 
5i.6 
5a. 2 
53.9 
53.5 
54.1 
54.8 
55.4 
56.0 
56.6 


i4i 
43 
43 
44 
45 
46 
47 
48 

5o 


109.6 
110.4 
III. I 
111.9 
112.7 
113.5 
u4.2 
iiS.o 
ii5.8 
116.6 


88.7 
89.4 
90.0 
90.6 
^.3 
91.0 
92.5 
93.1 
93.8 
94.4 


201 
02 
o3 
04 
o5 
06 

C2 
09 
10 


156.3 
157.6 
157.8 
i58.5 
159.3 
160.1 
160.9 
161.6 
1634 
163.3 


136.5 
137.1 
137.8 
138,4 
139.0 
139.6 
i3o.3 
i3o.9 
i3i.5 

l33.3 


361 

63 

63 
64 
65 
66 

69 
70 


303.8 

3o3.6 
304.4 
3p5.a 
3&5.9 
206.7 
307.5 
308.3 
309.1 
309.8 


164.3 

|64.? 
i65.5 
i66.i 
i663 
167.4 
168.0 

!69!3 
169.9 

170.5 
171.2 
171.8 
1724 
173.1 
173.7 
174.3 
175.0 
175.6 
176.2 


3i 

33 

33 
34 
35 
36 

37 
38 

^9 
4o 


24.1 

34.9 

35.6 

36.4 

37.3 
38.0 
28.8 
39.5 
30.3 

3i.i 


19.5 
30. 1 
30.8 

31.4 

33.0 
33.7 

33.3 
33.0 
34.5 
35.3 


9' 
V? 

Si 

98 

99 

ICX) 


70.7 
71.5 
73.3 
73.1 
73.8 
74.6 
75.4 
76.3 
76.9 
77.7 


57.3 
57.9 
58.5 
59.2 
59.8 
60.4 
61.0 
61.7 
63.3 
63.9 


i5i 

53 

53 
54 
55 
56 
57 
58 

60 


117.3 

118. 1 
118,9 

119.7 
120.5 

121. 2 
122.0 
122.8 
123.6 
124.3 


95.0 
95.7 
96.3 
96.0 
97.5 
98.2 
98.8 
99.4 
100. 1 
100.7 


211 
12 
i3 
i4 
i5 
16 

»7 
18 

>9 
20 


164.0 
164.8 
i65.5 
166.3 
167.1 
167.9 
168.6 
169.4 
170.3 
171.0 


i33.8 
133.4 
i34.o 
134.7 
i35.3 
135.9 
i36.6 
137.3 
137.8 
i38.5 


271 

i 

76 


3I0.6 
31l4 
313.3 
313.9 
313.7 

314.5 
315.3 
316.0 
316.8 
317.6 


4i 

43 

43 
44 
45 
46 
47 
48 

t 


3i.o 

32.6 

33.4 
34.2 
35.0 
35.7 

36.5 
37.3 
38.1 
38.9 


35.8 
36.4 
37.1 

27.7 
38.3 
38.0 
39.6 
3o.3 
3o.8 
3i.5 

32.1 

32.7 
33.4 
34.0 
34.6 
35.2 
35.0 
36.5 
37.1 
37.8 


101 
02 
o3 
04 
o5 
06 
67 
08 
09 
10 


78.5 

80.0 
80.8 
81.6 
83.4 
83.3 
83.9 
84.7 
85.5 


63.6 
64.3 
64.8 
65.4 
66.1 
66.7 
67.3 
68.0 
68.6 
69.i 


161 
62 
63 
64 
65 
66 

U 
69 
70 


125.1 

125.9 

I2b.7 

127.5 
128.3 
139.0 

129.8 
136.6 
i3i.3 

l32.1 


101.3 
101 .9 
102.6 

I03.2 

103.8 
104.5 
io5.i 
io5.7 
106.4 
107.0 


221 
22 

23 
24 
25 

36 
27 

38 

?9 
3o 


171.7 
173.5 
173.3 
174.1 

\in 
176.4 
177.2 
178.0 
178.7 


139.1 
139.7 
i4o.3 
141.0 
141.6 
142.3 
143.0 
143.5 
I44.I 
144.7 


381 
82 
83 
84 
85 
86 

ll 
89 
90 


318.4 
319.3 

319.9 

330.7 

331.5 
333.3 
333.0 
333.8 

334.6 

3;i5.4 


176.8 
177.5 
178.1 
178.7 
179.4 
180.0 
180.6 
181.2 
161.9 
182.5 


5i 

52 

. 53 

1 54 
55 

1 56 

« 57 

58 

Dist. 


39.6 
40.4 

41.2 

42.0 
42.7 
43.5 
44.3 
45.1 
45.0 
45.6 


111 
12 
;3 
i4 
i5 
16 

17 
18 

19 

20 


86.3 
87.0 
87.8 
88.6 
89.4 
90.1 
90.9 

9»r7 
93.5 
^3.3 


69.0 
7«.5 
71.1 
7».7 

73.0 
73.6 

74.3 


171 

i 

77 
78 

80 


132.9 
i33.? 
1 34. 4 
i35.« 
i36.o 
i36.8 
137.6 
138.3 
139.. 
139.9 


107.6 
108.2 
108.0 
109.5 
110. 1 
110.8 
I II. 4 
112. 
112.6 
ii3.3 


33l 
32 

33 
34 
35 
36 

37 
38 

^ 

40 


179.5 
180.3 
181. 1 
181.0 
183.6 

i834 
184.2 
i85.o 
IP5.7 
t86.5 


145.4 
i46.o 
i46.6 
147.3 

i47? 

J48.5 

149.1 
149.8 
i5o.4 
i5i.o 


391 

9J 

9^ 
94 

?? 
96 

97 

98 

99 
3uo 


326.1 
226.9 

227.7 

328.5 

339.3 

33<I.O 

330.8 
33i.6 

332.4 

233.1 


1S3.I 
i83.8 
184.4 
i85.o 
185.6 
186.3 
186.9 
187.5 
188.2 
i»8.tt 


Dcp. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Diiit. 


Dcp. 


Lat. 


Dist. 


Dep. 


Lac 


[For 51 Degree! j 



Pi««50] 


TABLE IL * I 


Difference of Latitude and Departure ibr 40 Degrees. 


Dist. 


Ui. 


Dep. 


Pisl. 


Lat. 


Dcp. 


Dist. 


Lai. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Ut. 


Dep. 


1 


00.8 


00.6 


61 


46.7 


39.a 


lai 


93.7 


77.8 


'5' 


i38.r 


116.3 


341 


184.6 


154? 
155.6 


a 


OI.5 


01.3 


6a 


47.5 


40.5 


aa 


93.5 


78.4 


^3 


139.4 


117.0 


43 


1854 


3 


oa.3 


01.9 
oa.6 


63 


48.3 


a3 


94.3 


79.1 


83 


i4o>3 


1 17.6 


43 


186.1 


i56.3 


4 


o3.i 


64 


49.0 


41.1 


a4 


95.0 


79-7 


84 


i4i.o 


118.3 


44 


186.9 


i56.b 


5 


o3.8 


o3.a 


65 


49.8 


4i.8 


35 


95.8 


80.3 


85 


141.7 


118.0 
119.6 


45 


187.7 


1575 


6 


o4.6 


o3.9 
o4.5 


66 


5o.6 


4a .4 


36 


96.5 


81.0 


86 


143.5 


46 


188.4 


158.1 


I 


o5.4 


67 


5i.3 


43.1 


27 


97.3 


81.6 


87 


143.3 


iao.3 


47 


189.3 


i58.8 


o6.i 


o5.i 


68 


5a. I 


43.7 


38 


98.1 


83.3 


88 


144.0 


130.8 


48 


190.0 


1594 


9 


06.9 


o5.8 


69 


5a. 
53.6 


AA.A 


39 


98.8 


83.9 
83.6 


89 


144.8 


131.5 


49 


190.7 


160.1 


lO 


07-7 


06.4 


70 


45.0 


3o 


99.6 


90 


145.5 


133.1 


,5o 


191. 5 


160^7 


II 


08.4 


07.1 


7» 


54.4 


45.6 


i3i 


100.4 


84.3 


191 


146.3 


133.8 


aSi 


192.3 


161.3 


la 


09. a 


07.7 


7a 


55. a 


46.3 


3a 


101. 1 


84.8 


93 


i47.i 


1334 


5a 


193.0 


163.0 


i3 


10.0 


08.4 


73 


55.9 


46.0 
47.0 


33 


101.9 

I03.6 


85.5 


93 


147.8 


134. 1 


53 


193.8 


i6a.6 


i4 


10.7 


09.0 


74 


56.7 


34 


86.1 


94 


i48 6 


134.7 


54 


194.6 


163.3 


i5 


II.5 


09.6 


75, 


,57.5 


48. a 


35 


io3.4 


86.8 


95 


1494 


135.3 


55 


195.3 


163.9 
164.6 


i6 


ia.3 


10.3 


76^ 


^58.a 


48.0 
49.5 


36 


io4.3 


87.4 


96 


i5o.i 


136.0 


56 


196.1 


17 


i3.o 


10.9 
11,6 


77 


59.0 


37 


104.9 


88.1 


P 


i5o.9 


136.6 


57 


196.0 
197.6 


i65.a 


i8 


i3.8 


78 


59.8 


5o.i 


38 


io5.7 


88.7 


i5i.7 


137.3 


58 


165.8 


»9 


U.6 


la.a 


79 


66.5 


5o.8 


39 


106.5 


89.3 


99 


i5a.4 


\'^l 


59 


198.4 


166.5 


so 


i5.3 


ia.9 


80 


61.3 


5i.4 


40 


107.3 


90.0 


300 


153.3 


60 
361 


199.3 
199.9 


167.1 


31 


16.1 


i3.5 


81 


6a. 


5a. I 


i4i 


108.0 


90.6 


30I 


1 54.0 


ia9k3 


167.8 


aa 


16.9 
17.6 


14.1 


8a 


6a. 8 


5a. 7 


4a 


108.8 


91.3 


03 


154.7 


139.8 


63 


300.7 


1684 


a3 


i4.8 


83 


63.6 


53.4 


43 


109.5 


91.0 
oa.O 


o3 


155.5 


i3o.5 


63 


30I.5 


169.1 


a4 


18.4 


i5.4 


84 


64.3 


54.0 


AA 


110.3 


o4 


156.3 


i3i.i 


64 


303.3 


•169.7 


a5 


i9.a 


16.1 


85 


65.1 


54.6 


45 


III. I 


93.3 


o5 


157.0 


i3i.8 


65 


3o3.o 


170.3 


a6 


19.9 


16.7 


86 


65.9 
66.6 


55.3 


46 


111.8 


93.8 


06 


157.8 


133.4 


66 


3o3.8 


171.0 


a7 


ao.7 


17.4 


87 


55.0 
56.6 


47 


II3.6 


94.5 


07 


1 58.6 


i33.i 


67 


304.5 


171.6 


a8 


21.4 


18.0 


88 


67.4 


48 


ii3.4 


95.1 


08 


159.3 


133.7 
134.3 


68 


305.3 


173.3 


?9 


aa.a 


18.6 


89 


68. a 


57.a 


49 


114.1 


95.8 


09 


160. 1 


69 


ao6.i 


173.9. 


a3.o 


.9.3 


9^ 


68.9 


57.9 


5o 


114.9 


96.4 


10 


160.9 


1 35.0 


70 


306.8 


173.6 


3i 


a3.7 


19.0 
ao.6 


91 


69.7 
70.5 


58.5 


i5i 


II5.7 


97.1 


311 


161. 6 


135.6 


371 


307.6 


174.2 


3a 


a4.5 


9a 


59.1 


5a 


116.4 


97.7 


13 


1634 


136.3 


73 


308.4 


174.8 


33 


a5.3 


ai.a 


93 


71. a 


59.8 


53 


117.3 


98.3 


l3 


i63.3 


137.2 


73 


309.1 


175.5 


34 


a6.o 


ai.o 
aa.5 


94 


7a. 


60.4 


54 


118.0 


99.0 


i4 


163.9 


74 


309^ 


176.1 


35 


a6.8 


95 


7a.8 


61. 1 


55 


118.7 


99.6 


i5 


164.7 


i38.3 


75 


310.7 


176.8 


36 


a7.6 


a3.i 


96 


73.5 


61.7 


56 


119.5 


100.3 


16 


165.5 


138.8 


76 '311.4 


177.4 


37 


a8.3 


a3.8 


97 


74.3 


f?-^ 


57 


130.3 


100.0 

lOI.O 


\l 


166.3 


139.5 


77 


313.3 


1 78.1 


38 


39.1 


a4.4 


98 


75,1 


63. 


58 


131.0 


167.0 


i4o.i 


78 


3 1 3.0 


178.7 


39 


3oM 


a5.i 


99 


75.8 


63.6 


59 


131.8 


I03.3 


»9 


167.8 


i4o.8 


79 


313.7 
314.5 


179.3 


40 


a5.7 


100 


76.6 


64.3 


60 


133.6 


I03.8 


ao 


168.5 


i4i4 


80 


180.0 


4i 


31.4 


a6.4 


101 


77.4 


64.9 
65.6 


161 


133.3 


,o3.5 


331 


169.3 


i4a.i 


"381 


3 1 5,3 


180.6 


4a 


3a. a 


37.0 


oa 


78.1 


6a 


134.1 


104. 1 


33 


1 70. 1 


143.7 


83 


316.0 


181.3 


43 


3a.9 


a7.6 


o3 


78.9 


66. a 


63 


134.9 
135.6 


104.8 


33 


170.8 


143.3 


83 


316.8 


181.9 
i8a.6 


M 


33.7 
34.5 


a8.3 


04 


79-7 


66.8 


64 


105.4 


34 


I7ii5 


144.0 


84 


317.6 


45 


a8.9 
39.6 


o5 


80.4 


67.5 


65 


ia6.4 


106.1 


35 


17M 


144.6 


85 


318.3 


183.3 


46 


35.a 


06 


81. a 


68.1 


66 


137.3 


106.7 


36 


1 73. 1 


145.3 


86 


319.1 


183.8 


47 


36.0 


36.a 


07 


8a. 


68.8 


67 


137.9 


107.3 


37 


173.9 


145.0 
146.6 


87 


319.0 

330.6 


184.5 


48 


36,8 


3o.o 
3i.S 


08 


8a.7 
83.S 


69.4 


68 


138.7 


108.0 


38 


174.7 


88 


185.1 


49 


37.5 


09 


70.1 


69 


139.5 


108.6 


39 


1754 


147.2 


89 


331.4 


185.8 


56 


38.3 


3a. I 


10 


84.3 


70.7 


70 


i3o.3 


109.3 


36 


176.3 


147.8 


90 


333.3 


1864 


5i 


39., 


3a.8 


III. 


85.0 


71.3 


171 


i3i.o 


109.0 

110.6 


33 1 


177.0 


148.5 


391 


333.9 


1 87.1 


5a 


39.8 


33.4 


la 


85.8 


7a. 


7a 


i3i.8 


33 


177.7 


1491 


92 


333.7 


187.7 


53 


40.6 


34.1 


i3 


86.6 


7a. 6 


73 


i33.5 


111.3 


33 


178.5 


149.8 


93 


334.5 


188.3 


54 


4i.4 


34.7 


i4 


8^.3 


73.3 


74 


133.3 


111.8 


34 


179.3 


i5o.4 


94 335.3 


189.0 


55 


4a. I 


35.4 


i5 


8«.i 


73.9 
74.6 


75 


134.1 


iia.5 


35 


180.0 


i5i.i 


95 


336.0 


189.6 


56 


4a. 9 


36.0 


16 


88.9 
89.6 


76 


i34.8 


ii3.i 


36 


180.8 


i$i.7 


96 


336.7 


190.3 


57 


43.? 


36.6 


17 


75.a 


77 


i35.6 


ii3.8 


37 


181.6 


i53.3 


97 


337.5 


190.0 
191.6 


58 


/^A^A 


37.3 


18 


96.4 


75.8 


78 


i36.4 


114.4 


38 


183.3 


153.0 


98 


338.3 


59 


45. a 


37.0 
38.6 


«9 


91. a 


76.5 


79 


.37.1 


1I5.I 


39 


183.1 


1 53.6 


,99 


3390 

339.8 


193.3 


6u 


46. 


ao 
Dist. 


91.9 


77.1 


80 


137.9 


II5.7 


40 


183.9 


i54.3 


3oo 


193.8 


DUt. 


Dcp. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[Per 50 Degrees. | 



TABLE 11. [P-geJ^ 
Difference or Latitude and Departure for 41 Degrees 


Disi. 


1^1. 


Dep. 


Dist. 


Ltd. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist 
"181 
82 
83 
84 
85 
86 
87 
88 
89 
90 


Lat. 


Dep. 


Disi. 


Lat. 1 Dep. | 


1 

3 

3 
4 
5 
6 

I 

9 

lO 


00.8 
01.5 

03.3 

o3.o 
o3.8 
o4.5 
o5.3 
o6.o 
o6.8 
07.5 


00.7 
01.3 
02.0 

03.6 

o3.3 
03.9 
o4.6 
o5.3 
o5.9 
06.6 


61 
63 
63 
64 
65 
66 

67 
68 
69 
70 


46.0 
46.8 
47.5 
48.3 

49.1 
49.8 
56.6 
5i.3 

53.1 

53.8 


4o.o 
40.7 
41.3 
43.0 
43.6 
43.3 
44.0 
44.6 
45.3 
45.9 


121 
33 
33 

34 
35 

26 

37 
38 

3? 


91.3 
92.1 
92.8 
93.6 
94.3 
95.1 
95.8 
96.6 
97.4 
98.1 


79-4 
80.0 
80.7 
81.4 
82.0 
82.7 
83.3 
84. 
84.6 
85.3 


136.6 

1 38.1 
138-9 
139.6 
146.4 
i4i.i 
141.9 
142.6 
143.4 


118.7 
II 9.4 
120.1 
120.7 
121.4 
122.0 

i23;3 

124.0 

124.7 


24l 

42 
43 
44 
45 
46 
47 
48 

.^50' 


181.9 
182.6 
i83.4 
184.1 
184.9 
185.7 
186.4 
187.2 
187.9 
188.7 


1 58.1 
158.8 
159.4 
160.1 
160.7 
i6iu( 
162.0 
162.7 
i63.4 
1640 


II 

12 

i3 
U 
i5 
i6 

17 
i8 

»9 

20 


08.3 
09.1 
09.8 
10.6 
11.3 

13.1 
13.8 

i3.6 
14.3 
i5.i 


07.3 

09.3 
09.8 
10.5 

II. 3 

11.8 

13.5 

i3.i 


7« 

75 
76 


53.6 
54.3 
55.1 
55.8 
56.f 
57.4 
58.1 
58.0 
59.6 
60.4 


46.6 
47.2 

iu 

49.a 

tx 

5l.2 

5i.8 
52.5 


i3i 

32 

33 
34 
35 
36 

37 
38 


98.0 
99.6 
100.4 

lOl.l 

101.9 
102.6 
io3.4 
104.1 
104.9 
io5.7 


85.9 
86.6 
87.3 

89.3 
89.0 
90,5 
91.3 
91.8 


191 
92 

98 

99 

300 


144.1 
144.9 
145.7 
146.4 
147-2 
147.9 
i4e5.7 
149.4 
i5o.2 

150.9 


125,3 
126.0 
126.6 
127.3 
127.0 
i«8.6 
129.2 

m 

l3l.2 


25l 
52 

53 
54 
55 
56 

57 
58 


189.4 
190.2 
190.9 
191.7 
192.5 

194.0 

195.5 
196.2 


164.7 
i65.3 
166.0 
166.6 
167.3 
168.0 
168.6 
169.3 
169.0 
170.6 


21 
22 
33 
24 
25 
26 

27 
38 

3o 


i5.8 
16.6 
17.4 
18.^ 
18.0 
19.6 
20.4 

31. 1 

3I.O 
22.0 


i3.8 
14.4 
i5.i. 
.15.7 
16.4 
17. 1 
«7.7 
18.4 
19.0 
19.7 


81 
83 
83 
84 
85 
86 
87 
88 
89 
90 

9« 
92 

P 

99 

100 


61. 1 
61.9 
63.6 
63.4 
64.3 
64.9 
65.7 
66.4 

67.9 


53.1 
53.8 
54.5 
55.1 
55.8 
56.4 

57.7 
58.4 
59.0- 


i4i 
42 
43 
44 
45 
46 

ii 


106.4 
107.2 

107.9 
108.7 

109.4 
110.2 
110.9 
III. 7 
112.5 

Il3.2 


93.5 
93.3 
93.8 
94.5 
95.1 
95.8 
96.4 
97.1 

P:5 


301 
03 

03 

04 

o5 
06 

07 
08 
09 
10 


i5i.7 
152.5 
i53.2 
i54.o 
154.7 
155.5 
i56.3 
157.0 
157.7 
158.5 


i3i.9 
132.5 
133.2 
133.8 
i34.5 
I35.I 
i35.8 
1.36.5 
137.1 
137.8 


261 
62 
63 

e^4 

65 
66 

67 
68 
69 
70 


197.0 
197-7 
198.5 
199.2 
200.0 
200.8 
,201.5 
202.3 

203.0 

203.8 


171.3 
171-9 
172.5 
1733 
173.0 
174.5 
175.2 
175.8 
176.5 
177.1 


3i 

32 

33 
34 
35 
36 

37 
38 


23.4 

24.2 

24.9 

25.7 

26.4 
37.2 


20.3 

21.0 

31.6 
22.3 
23.0 

23.6 
24.3 

34.9 
25.6 
26.2 


68.7 
69.4 
70.3 
70.9 

71.7 
72.5 
73.3 
74.0 

74.7 
75.5 


59.7 
60.4 
61.0 
61.7 
62.3 
63 .0 
63.6 
64.3 
64.9 
65.6 

66.3 
66.9 
67.6 
68.3 
68.9 
69.? 
70.3 
70.0 
71.5 
72.2 


i5i 

52, 

53 
54 
55 
56 
57 
58 

60 


ii4.o 

114.7 
ii5.5 
116.2 
117.0 

119.2 
120.0 
120.8 


99.1 
99.7 
100.4 
101.0 
101.7 

I03.3 

io3.o 
io3.7 
104.3 
io5.o 


311 
13 
l3 

i4 
i5 
16 

\l 

»9 

30 
331 
33 
33 
34 
35 

36 

27 

38 

52 


159.3 
160.0 
160.8 
161.5 
162.3 
i63.o 
i63.8 
164.5 
i65.3 
166.0 


i38.4 
139. 1 
139.7 
140.4 
i4i.i 
141.7 
142.4 
143.0 
143.7 
144.3 


271 

76 
22 


2C4.5 
205.3 
206.0 
206,8 
207.5 
20&.3 
209.1 
209.8 
210.6 
211.3 


177.8 
178.4 
1 79- 1 

1^5 

181. 1 
181.7 
\S24 
i83.o 
183.7 


4i 

42 

43 
44 
45 
46 
47 
48 

f^ 
5o 


30.9 

3i.7 
3i.5 
33.3 
34.0 

34.7 
35.5 
36.J 
37.0 
37.7 


26.9 
27.6 
28.2 
28.0 
39.5 
3o.3 
3o.8 
3i.5 

32.1 

32.8 


lOI 

02 
o3 
04 
o5 
06 

09 
10 


76.3 
77.0 
77-7 
78.5 
79.3 
80.0 
80.8 
81.5 
82.3 
83. 


161 
62 
63 
64 
65 
66 

"67 
68 

69 
70 


121.5 

122.3 

I23.0 

ii3.fir 
124.5 

125.3 
126.0 
126.8 
127.5 
128.3 


105.6 
106.3 
106.9 
107.6 
108.3 
108.0 
109.0 
no. 2 

IIO.Oi 

III. 5 


166.8 
167.5 
168.3 
169. 1 
169.8 
170.6 
171.3 
173.1 
172.8 
173.6 


145.0 
145.6 
146.3 
i47.o 
147.6 
148.3 
I48.0 
149.0 
i5o.2 
i5o.9 


281 
82 
83 
84 
85 
86 

87 
88 
89 
90 
291 

9? 

p 

3oo 


212. 1 
212.8 
213.6 
214.3 

2l5.l 

21 5.8 
216.6 
217.4 
318.1 
218.9 
219.6 
220.4 
221.1 
221.0 
222.6 

223u( 
224.1 
334.9 
3257 

326.4 


1844 
i85.o 
185.7 
186.3 
187.0 
187.6 
188.3 
188.9 
1896 
190.3 


5i 

52 

53 
54 
55 
56 
57 
58 

Disi. 


3B.5 
3o.a 
4o.o 
40.8 
4i.5 
42.3 
43.0 
43.8 
44.5 
45.3 


33.5 
34.1 
34.8 
35.4 
36.1 
36.: 

38.7 
39.4 


III, 
12 
i3 
i4 
i5 
16 
17 
18 

»9 

30 


83.8 
84.5 
85.3 
86.0 
86.8 

89.1 
89.8 
90.6 


72.8 
735 
74.1 
74.8 
75.4 
76.1 
76.8 
77.4 
78.1 
78.7 


171 

72 

73 


129.1 
129.8 
i3o.6 
i3i.3 

l32.l 

132.8 
133.6 
'34.3 
i35.i 
i35.8 


112. 2 
112. 8 
ii3.5 
114. 2 
114.8 
ii5.5 
116. 1 
116.8 
117.4 
118.1 


33l 

32 

33 
34 
35 
36 
37 
38 
39 
40 


174.3 
175.1 
175.8 
176.6 
177.4 
178.1 
178.0 
179.6 
180.4 
181. 1 


i5i.5 

152.2 

i52.9 
i53.5 
1 54.2 
154.8 
1 55.5 
i56.> 
156.8 
157.5 


190.9 
191.0 
192.3 
192.0 
193.5 
194.2 
194.8 
195.5 
196.2 
196.8 


Dep. 


Lau 


Dist 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 




[For 49 Degreet. 1 



^•»l TABLE 11. 

DiSerenco of Latitude and Departure for 4S2 Degreea. 


DUt. 


Lat 


Ilcp. 


Dist. 


I.at. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


1 
a 
3 
4 
5 
6 
7 
8 

9 

lO 


00.7 
OI.5 

02.2 

o3.o 
o3.7 
o4.5 
o5.2 
o5.9 
06.7 
07.4 


00.7 
01.3 
02.0 
02.7 
o3.3 
o4.o 
04.7 
o5.4 
06.0 
06.7 


61 
63 
63 
64 
65 
66 
67 
68 
69 
70 


45.3 
46.1 
46.8 
47.6 
48.3 
49.0 
49.8 
56.5 
5i.3 
52.0 


40.8 
4i.5 
42.2 
42.8 
43.5 
44.2 
44.8 
45.5 
46.2 
46.8 


131 
22 
23 

34 
25 

26 

28 

3o 


89.9 
90.7 
91.4 
93,1 

93. t) 

94.4 

95.1 


8t.o 
81.6 
82.3 
83. 
83.6 
84.3 
85. 
85.6 
86.3 
87.0 


181 
82 
63 
84 
85 
86 

87 
88 

B9 
90 


i34.5 
i35.3 
i36.o 
1 36.7 
137.5 
138.2 
139.0 
139.7 
146.5 

l4l.3 


121.1 
121. 8 

123.5 
133.1 

123.8 
124.5 

1 25. 1 

125.8 
126.5 
127.1 


34, 
42 
43 
44 
45 
4& 
47 
48 


179.1 
179.8 
1806 
181.3 
l82.» 

182.8 
i83.6 
184.3 
i85o 
i85.8 


i&i3 
161 .9 
162.6 
i63.3 
163.9 
164.6 
i65.3 
165.9 
166.6 
,67.3 


II 

13 

i3 
i4 
i5 
i6 

\l 
19 


U8.2 

08.9 
09.7 
10.4 
11.1 

i3.4 
i4.i 
14.9 


07.4 
08.0 
08.7 
09.4 
10.0 
10.7 
11.4 
n.o 
13.7 
i3.4 


71 

1 

77 
78 


52.8 
53.5 
54.3 
55.0 
55.7 
56.5 
57.2 
58.0 
58.7 
59.5 


r. 

48.8 

^•* 
5o.j 

50.0 

5ii 

5a.a 

5».9 

53.5 


i3i 

32 

33 
34 
35 
36 
37 
38 


97.4 
98.1 
98.8 
99.6 
100.3 
101. 1 
101 .8 

103.6 

103.3 
io4.o 


87.7 
88.3 
89.0 
89.7 
90.3 
91.0 

9«-7 
93.3 

93.0 
93.7 


191 
91 

99 

200 


141.9 

i4a.7 
i4U 
144.3 
144.9 
145.7 
i464 
147.1 
147-9 
148.6 


127.8 
128.5 
1 29.1 
129.8 
i3o.5 
i3i.i 
i3i.8 
i32.5 
i33.2 
133.8 


35, 
53 

53 
54 
55 
56 
57 
58 


186.5 
187.3 
188.Q 
188.8 
189.5 
190.2' 
1 91.0 

19' -7 
192.5 
193.2 


168.0 
,68.6 
169.3 
170.0 
,70.6 
,71.3 
173.0 
173.6 
173.3 
,74.0 


21 

29 
23 

a4 
a5 

26 

27 
28 

?9 
3o 


i5.6 
16.3 
17. 1 
17.8 
18.6 
19.3 
20.1 
20.8 
21.6 
22.3 


14.1 
14.7 
i5.4 
16. 1 
16.7 
17.4 
18. 1 
>«.7 
19.4 
20.1 

30.7 

31.4 

32. r 

22.8 

23.4 

24.1 
24.8 

25.4 
36.1 
36.8 


81 

83 
83 
84 
85 
86 
07 
88 
89 
90 


60.2 
60.9 
61.7 
62.4 
63.2 
63.9 
64.7 
65.4 
66.1 
66.9 


54.a 
54.9 
55.5 
56.3 
56.0 
57.5 
58.a 
58.9 
59.6 

60.2 


Ml 
42 
43 
44 
45 
46 

% 


104.8 
io5.5 
106.3 
107.0 
107.8 
108.5 
109.2 

IIO.O 

110.7 
111.5 


94.3 

95.0 
95.7 
96-4 
97.0 

9Z-T 
98.4 
99.0 
99.7 

100.4 


301 

©3 

o3 
04 
o5 
06 

09 

xo 


149.4 
i5o.i 
1 50.9 
i5i.6 
153.3 
i53.i 
1 53.8 
1 54.6 
i55.3 
i56.i 


134.5 
1 35.2 
135.8 
136.5 
,37.2 
,37.8 
,38.5 
139.2 
139.8 
140.5 


361 
63 

.63 
64 
65 
66 
67 
68 
69 
70 


194.0 
194.7 
19M 

*92-7 

1984 
199.2 
1999 
300 i) 


,74.6 
175.3 
176.0 
176.7 
177.3 
178.0 
178.7 
179.3 
180.0 
180.7 


3i 

32 

33 
34 
35 
36 
37 
38 

4o 


a3.o 
23.8 
24.5 
25.3 
26.0 
26.8 

III 

29.0 
39.7 


9> 
92 

98 

99 
100 


67.6 
68.4 

69.9 
70.6 
71.3 

72.1 

72.8 
73.6 
74.3 


60.9 
61.6 
62.2 
62.9 

63.6 
64.2 

64.9 
65.6 
66.2 
66.9 


i5. 
5a 
53 
54 
55 
56 

u 


112.2 
ii3.o 
II3.7 
114.4 

Il5.2 

1,5.9 
116.7 
117^4 
118. a 
1 18.9. 


101.0 
101 .,7 
102.4 
io3.o 
io3.7 
104.4 
io5.i 
io5.7 
106.4 
107.1 


211 
13 

|3 

14 

i5 
16 
17 
18 

>9 
so 


156.8 
157.5 
158.3 
159X) 
159.8 
160.5 
161.3 
163.0 
163.7 
i63.5 


l4l.2 

141.9 
143.5 

i43.3 
i43.o 
144.5 
145.3 
145.9 
146.5 
147.3 


271 

e 


201.4 

302.1 
202.9 

2o3.6 

2044 
2o5.1 

205.9 

206.6 

207.3 

2<j8.1 


181.3 
182.0 
182.7 
i83.3 
,84.0 
184.7 
i85.3 
186.0 
186.7 
,87.4 


4i 

43 

43 
44 
45 
46 
47 
48 
49 


3o.5 
3i.a 
3a .0 
32.7 
33.4 
34.3 
3.1.9 
35.7 
36.4 
37.3 


37.4 
38.1 
38.8 
39.4 
3o.i 
3o.8 
3i.4 

32.1 

32.8 
33.5 


101 
02 
o3 
04 
o5 
06 
07 
08 
09 

ID 


75.1 
75.8 

76.5 

77.3 
78.0 

78.8 
79.5 
80.3 

81.0 

61.7 


67.6 
68.3 
68.9 
69.6 
70.3 
70.9 
71.6 
73.3 

73.9 
73.6 


161 
63 

63 
64 
65 
66 
67 
68 
69 
70 


119.6 
120.4 
121. 1 
121.9 

132.6 

123.4 
124. 1 

124.8 

125.6 
126.3 


107.7 
108.4 
109.1 
if)9.7 
110.4 
iii.i 
111.7 

112.4 

ii3.i 
ii3.8 


221 
22 

23 
34 
25 

26 
37 
28 

1^ 


i64.3 
i65.o 
,65.7 
166.5 
167.2 
168.0 
168.7 
169^1 
170.3 
1709 


147.9 
,48.5 
149.3 

:g:S 

,5l.3 

1 51.9 
,52.6 
153.2 
153.9 
i54.6 
155.2 

;^:? 

• 57.2 

157.9 
,58.6 
,59.3 


281 
82 

83 
84 
85 
86 
87 
88 
89 
9« 


208.8 

209.6 
210.3 

211. 1 
211.8 
213-5 

213.3 
214.0 
314.8 
31 5.5 


188.0 
188.7 
,89.4 
190.0 
190.7 
191. 4 
192.0 
192.7 
,93.4 
194.0 


5i 

53 

53 
54 

56 
57 
58 


37.9 
38.6 
39.4 
4o.i 
4". 9 
41.6 
42.4 
43.1 
43.8 
44.6 


34.1 
34.8 
35.5 
36.1 
36.8 
37.5 
38.1 
38.8 
39.5 
4o.i 

l.at. 


ill 
12 
l3 

i4 
i5 
16 

17 
iS 

«9 
20 


82.5 

83.2 
84.0 
84.7 
85.5 
86.S 
86.9 
87.7 
88.4 
89.2 


74.3 

76.3 
77.0 
77.6 
78.3 
79.0 
79.6 
80.3 


171 
73 
73 

i 

77 
78 

79 
80 


127.1 
137.8 
138.6 
139.3 
i3o.i 
i3o.8 
i3i.5 
132.3 
,33.0 
i33.8 


ii4.4 
ii5.i 
115.8 
116.4 
117.1 
117.8 
118.4 
119. 1 
119.8 
120.4 


23l 
32 

33 

34 
35 
36 
37 
38 

4o 


171 7 
1734 
173.3 
173.Q 
174.6 
175.4 
1 76.1 
176.0 
177.6 
1784 


29, 

98 

3S 


3,6.3 
317.0 
317.7 
218.5 

219.2 

230.0 

320.7 

221.5 
323.2 
223.9 


195.4 
196.1 
,96.7 
197.4 
,98.1 
198.7 
199.4 
200.1 
200.7 


Dmi. 


Dop. 


Dist. 


Dep. 


H,ai. 


Dist.l Dep. 


Lai. 


Dist. 


Dep. 


Lat 


Dist. 


Dep. 


Lmt. 


[For A8 Degrees. | 



TABLE il. ir^» 


Difference of Latitude and Departure for 43 Degrees. 


Oisl. 


Lat. 


Dep. 


Dist. 


Kai. 


Dtp. 


Dist. 


Lat. 


Dcp. 


Dist. 


Lai. 


Dep. 


Di«t 
a4i 


Lai. Dep. 1 
176.3 i644l 


I 


00.7 


00.7 


61 


44.6 


41.6 


lai 


88.5 


8a. 5 


i8i 


i3a.4 


ia3.4 


a 


01.5 


01.4 


6a 


45.3 


4a.3 


aa 


89.2 


83. a 


82 


i33.i 


ia4.f 


4a 


177.0 i65x) 1 


3 


oa.2 


oa.o 


63 


46.1 


43.0 


a3 


90.0 


83.9 
84.6 


83 


i33.8 


ia4.8 


43 


«77 7 


165.7 


4 


02.0 


oa,7 


64 


46.8 


43.6 


94 


90.7 


84 


1 34.6 


ia5.5 


44 


178.5 


16CU 


5 


o3.7 


o3.4 


65 


47.5 
4d.3 


44.3 


25 


9«.4 


85.a 


85 


i35.3 


ia6.a 


45 


i70.a 


167.I 


6 


04.4 


o4.i 


66 


45.0 


26 


9a. a 


85.9 
86.6 


86 


i36.o 


196.0 

1 37.5 


46' 179? 
47 ' 180.6 


167.8 


7 


o5.i 


04.8 


67 


49.0 


45.7 


97 


'^:t 


87 


i36.8 


168.5 


8 


05.9 
06.6 


o5.5 


68 


49.7 


4G.4 


a8 


87.3 


88 


137.5 


ia8.a 


48 


18M 


169.1 


9 


06. t 


69 


5o.5 


47.1 


29 


94.3 


88.0 


89 


i38.a 


ia8.9 
139.6 


49 


i8a.i 


169.8 


lO 


07.3 


06.8 


70 


6i*a 


47.7 


3o 


^.i 


88.7 


90 


139.0 


5o 


i8a.8 


170.5 
171.2 


II 


08.0 


07.5 


71 


51.9 


48.4 


i3i 


95.8 


89.3 


'9' 


139.7 


i3o.3 


a5i 


i83.6 


12 


08.8 


o8.a 


72 


5a. 7 


49.1 


3a 


96.5 


90.0 


9a 


140.4 


1 30.9 
i3i.6 


5a 


184.3 


171.0 
173.5 


i3 


09.5 
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46.7 

Hi 

48.8 
49.5 


131 
33 
33 
34 
35 
36 

11 

5? 


85.6 
86.3 
87.0 

89.1 
89.8 
95.5 
91.9 
91.9 


85.6 
863 
87X) 
87.7 
884 
89.1 
89.8 
90.5 
91.3 
91.9 


181 
8a 
83 
84 
85 
86 

IS 
89 
90 


138.0 
138.7 
139.4 
i3o.i 
i3o.8 
i3i.5 

133.3 

133.9 
133.6 
134.4 


128.0 
128.7 
1294 
i3o.i 
i3o.8 
i3i.5 

132.3 

133.9 
133.6 
1344 


341 
43 
43 
44 
45 
46 
47 
48 

f^ 
5o 


170.4 
171.1 
171.8 
173.5 
173.3 
173.9 
174.7 
175.4 
176.1 
176.8 


1704 

I7I.I 

17 1. 8 

1-3.5 

173.3 

173.9 
174.7 
1754 

1 76.1 

176.8 


II 

19 

i3 
U 
i5 
i6 

SS 

19 
ao 


07.8 
08.5 
09.a 
09.0 
10.6 
II.3 

I9.0 
19.7 

i3.4 
14. 1 


07.8 
08.5 
09.9 
09.9 
10.6 
II.3 

I9.0 
12.7 

i3.4 
i4.i 


71 
So' 


5o.9 
50.0 
5i.6 
5a. 3 
53.0 
53.7 
54.4 
55.3 
55.0 
56.6 


5o.3 

52.3 
53.0 
53.7 
544 

55.2 

ill 


i3i 

33 

33 
34 
35 
36 

u 


93.6 

93.3 
94.0 
94.8 

96.0 
^:! 

99.0 


93.6 
53.3 
94.0 
94.8 

96.0 

99.0 


191 

$ 

98 

99 

300 


I35.I 
135.8 
136.5 
137.3 

\U:t 

139.3 
i4o.o 
140.7 
141.4 


135.1 
135.8 
136.5 
137.3 

\lu 

139.3 
140.0 
140.7 
i4M 


35l 
53 

53 
54 
55 
56 

57 
58 


177.5 
178.3 
178.0 
179.0 
180.3 
181.0 
18. .7 
183.4 
183.1 
183.8 


178.3 

178.0 

id 

18 1.0 

181.7 

i8a4 
133.1 
163.8 


91 

99 

93 

94 

95 

96 
11 
5? 


14.8 
i5.6 
16.3 
17.0 
17.7 
18.4 
19.1 
19.8 
ao.5 
ai.a 


,4.8 
i5.6 
16.3 
17.0 
17.7 
18.4 
19.1 
19.8 
ao.5 
21.9 


81 

8a 
83 
84 
85 
86 

u 

89 

90 


57.3 
58. 
58.7 

60.1 
60.8 
61.5 
6a. a 
63.9 
63.6 


Ui 

58.7 
59.4 
60.1 
60.8 
61.5 
63.3 
62.9 
63.6 


i4i 
43 
43 
44 
45 
46 

s 


99-7 
100.4 
101. 1 
101.8 

I03.5 

io3.3 
103.9 
104.7 

I05.4 
106. 1 


99-7 
1004 
101. 1 
101.8 

I03.5 

io3.3 
103.9 
104.7 

io54 
106. 1 


30 1 
oa 
o3 
04 
o5 
06 

09 

10 


142. 1 
143.8 
143.5 
144.3 
145.0 
145.7 
146.4 
147.1 
147.8 
148.5 


143.1 
143.8 
143.5 
144.3 
145.0 
^45.7 
146.4 
147.1 
147.8 
148.5 


361 
63 
63 
64 
65 
66 

67 
68 

69 
70 


184.6 
185.3 
186.0 
186.7 
187.4 
188.1 
188.8 
189.5 
190.3 
190.9 


184.6 
185.3 
186.0 
186.7 
1874 
188.1 
188.8 
189.5 
190.2 
190.9 


3i 

3a 
33 
34 
35 
36 
37 
38 

21 


lit 

93.3 
24.0 

24.7 
25.5 
96.9 
a6.o 
37.6 
a8.3 


a3.3 
a4.o 

24.7 
a5.5 
a6.a 
26.9 

Hi 


9« 

9? 
^. 

H 

95 

96 

98 
99 

100 


64.3 
65.1 
65.8 
66.5 
67.3 
67.0 
68.6 
69.3 
70.0 
70.7 


64.3 
65.1 
65.8 
66.5 
67.3 
67.9 
68.6 
69.3 
70.0 
70.7 


i5i 

53 

53 
54 
55 
56 

u 


106.8 
107.5 
108.3 
108.9 
109.6 
no. 3 

III.O 

111.7 

II3.4 

ii3.i 


106.8 
107.5 
108.3 
108.0 
109.6 
110.3 
iiix> 
111.7 

1174 

ii3.i 


an 

13 

i3 
i4 
i5 
16 

17 
18 

19 

30 


.49.2 

\tt 
i5i.3 
i5a.o 
152.7 
153.4 
154.1 
154.Q 
i55.6 


149.3 

i5i.3 
1 52.0 
153.7 
1 53.4 
154.1 
i54.o 
155.6 


371 
72 
73 
74 
75 
76 

22 


191.6 
193.3 
193.0 

'^A 
194.5 

195.3 

195.0 

196.6 

197.3 

198.0 


191.6 
192.3 
I93x> 

IS:? 

195.2 

:gi 

197.3 
198.0 


4i 
4a 
43 
44 
45 
46 
47 
48 


99.0 

3o.4 
3i.i 
3i.8 
3a.5 
33.a 
33.9 
34.6 
35.4 


29.0 
29.7 

36.4 
3i.i 
3i.8 
3a.5. 
33.9 
33.0 
34.6 
35.4 


101 

oa 
o3 
04 
o5 
06 

09 

10 


71.4 
72.1 
72.8 
73.5 
74.3 
75.0 
75.7 
76.4 
77.1 
77.8 


73.1 
73.8 
73.5 
74.3 
75.0 


161 
63 
63 
64 
65 
66 
67 
68 

69 
70 


ii3.8 
it4.6 
ii5.3 
116.0 
116.7 
117.4 
118. 1 
118.8 
119.5 

130.3 


ii3.8 
114.6 
1 1 5.3 
1 16.0 
116.7 
1,74 
118.1 
118.8 
119.5 

130.3 


3ai 
a3 

33 

34 

35 

36 

27 
38 

52 


156.3 
157.Q 
157.7 
i58.4 
159.1 
159.8 
160.5 
161. 2 
161.9 
162.6 


156.3 
157.0 

\U-} 

159.1 
159.8 
166.5 
161.3 
161.9 
163.6 


38, 

83 

83 
84 
85 
86 

Is 
89 
90 


198.7 
199.4 

300.1 
300.8 
301.5 

ao3.3 
303.9 
303.6 

304.4 

305.1 


198.7 
1994 

200. 1 
200.8 

201 .5 
902.2 
202.9 
203.6 
2044 

2o5.i 


5i 
5a 
53 
54 
55 
56 

57 
58 


36.1 
36.8 
37.5 
38.a 
38.0 
39.6 
40.3 
42.0 
41.7 
42.4 


36.1 
36.8 
37.5 
38.a 
38.0 
39.6 
40.3 
4i.o 
41.7 
42.4 


III 

19 

i3 
i4 
i5 
16 

\l 

19 
30 


78.5 
79.2 

g:l 

8t.3 
81.0 
8».7 
83.4 
84.1 
84.9 


78.5 
79.3 

m 

81.3 
83.0 
83.7 

83.4 
84.1 
84.9 


171 

77 
78 


130.9 
131.6 
133.3 

ia3.o 
ia3.7 
134.5 

135.9 
135.9 

136.6 
137.3 


iao.9 
131.6 
133.3 

ia3.o 
ia3.7 
134.5 

135.3 
135.9 

136.6 
137.3 


33l 
33 

33 
34 
35 
36 

1 


163.3 
164.0 
164.8 
165.5 
166.2 
166.9 
167.6 
168.3 
169.0 
169.7 


i63.3 
164.0 
164.8 
165.5 
166.3 
166.9 
167.6 
168.3 
169.0 
1697 


291 

3oo 


305.8 

306.5 

307.3 
207.9 
308.6 

309.3 

9IO.O 

910.7 

911 .4 
913.1 


ao5.8 
206.5 
207.3 

209.3 
3 10.0 : 
310.7 
aii.4 

3I3.I 


Dif\ 


Dep. 


I.at. 


Dift. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


DUt 


Dep. 


Lat 
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**••«) TABLE III. 

Meridional Puts. 


M. 

1 
a 
3 
4 
5 

7 

lO 

II 

12 

i3 
i4 
i5 

i6 
17 
i8 

12 
ao 
ai 
aa 
a3 

is 

a6 

87 

a8 
a9 

3o 
3i 
3i 
33 
34 

35 
3G 
37 
36 

39 
4o 
4i 
4a 
43 
44 
45 
46 
47 
48 

49 
53 
5i 
5a 
53 
54 
55 
56 
57 
5b 

52 
M. 


OP 1 p 


2' 


y 


4" 


5* 


e» 


r 


8* 


^ 


Kf" 


ll*> 


12° 


I3f 



i 
2 
3 
4 
5 

6 

7 
8 

J? 
10 
:i 
12 
i3 
14 
i5 
16 
17 
18 

12 
20 
a. 
aa 
a3 
24 

26 

11 

29 

3o 
3i 

32 

33 
34 
35 
36 

u 

39 

40 

4i 

42 
43 
44 
45 
46 
47 
48 

49 
^? 

52 

53 
54 
55 
56 

U 
59 


o 

I 
a 
3 
4 


6o 
6i 
6a 
63 
64 


lao 
lai 
laa 
ia3 
124 


180 
181 
18a 
i83 
i84 


a4o 
a4i 

a43 
344 


3oo 
3oi 
3oa 
3o3 
3o4 


36i 
363 
363 
364 
365 


421 
422 

423 
4a4 
4a5 


482 
483 
484 
485 
486 


54a 
543 
544 
545 
546 


6o3 
6a4 
6o5 
606 
607 


665 
666 
667 
668 


725 
7a6 

III 

739 


787 

789 
790 

79' 


5 
6 

2 

9 


65 
66 

69 


laS 
ia6 

\ll 
"9 


i85 
186 

,89 


a45 
946 

.49 


3o5 
3o6 
3o7 
3o8 
309 


366 

Si 

IS 


426 
ill 


487 
488 
489 


is 

55i 


608 

610 
611 
61a 


670 

6-,'a 
673 


730 

73i 
73a 
734 
735 


79a 
793 
794 

796 


lO 

II 
la 

i3 
i4 


•70 

7« 

74 


i3o 
i3i 
i3a 
i33 
1 34 


190 
191 
19a 
193 
194 


a5i 
aSa 
a53 
254 


3io 
3ii 
3ia 
3i3 
3i4 


371 
37a 
373 
374 
375 


43. 
432 
433 
434 
435 


4^4 


55a 
553 
554 
555 
556 


6i3 
6i4 
6i5 
616 
617 


674 
675 
676 


736 

739 
74o 


7'P 

801 


i5 
i6 

\l 
>9 


51 

79 


135 
i36 
i37 
i38 
,39 


196 

'97 
198 

«99 


255 
a56 
257 
a58 
a59 


3i5 
3i6 

3i7 
3i8 
3i9 


376 

3t7 
378 


436 

439 

44S 


■a 

499 

5oo 
5oi 


557 
558 
559 
566 
56i 


618 
619 
6ao 
6ai 
6aa 


681 

68a 
683 


74. 
74a 
743 
744 
745 


80a 

8o3 
8o4 
8o5 
806 


ao 
ai 
aa 
a3 

24 


80 
81 
81 

83 
84 


i4o 
i4i 

\il 
144 


aoo 
aoi 
aoa 
ao3 
ao4 


260 
261 
26a 
263 
a64 


3ao 
3ai 
3aa 
323 
3a4 


38i 
383 
383 
384 
385 


44i 
44» 
443 
444 
445 


5oa 
5o3 
5o4 
5o5 
5o6 


56a 
564 
565 
566 
567 


6a3 
624 
625 
626 
627 


684 
685 
687 
688 
689 


746 
It 


807 
808 
809 
810 
811 


a5 
a6 

27 

a8 
a9 


85 
86 

IS 
89 


■45 

i46 

l47 

148 
.49 


ao5 
ao6 

209 


a65 
266 
267 
268 
269 


325 
326 
327 
328 
33o 


386 

389 
390 


446 


5o7 
5o8 

5io 
5ii 


568 
569 

570 

572 


628 
6a9 
631 
632 
633 


693 
694 


75. 
753 
753 
754 
755 


81a 
8i3 
8i5 
816 

817 


3o 
3i 
3a 
33 
34 


90 

9« 
91 


iSo 
i5i 
i5j 
|53 
i54 


aio 
an 
aia 
ai3 

2l4 


370 
271 
572 
273 

274 


33i 
332 
333 

LI 


39a 
393 
394 

3$5 


45i 
45a 
453 
454 
455 


5ia 
5i3 
5i4 
5i5 
5i6 


573 
574 
575 
576 

577 


634 
635 
636 


695 

IS? 


756 


818 
819 
8ao 
8ai 
8aa 


35 
36 

37 
38 
39 


98 
99 


■ 55 
i56 

,59 


2l5 

ai6 
ai9 


275" 
276 

279 


336 
337 
338 
339 
340 


396 


456 
457 
458 

459 
46o 


5i7 
5i8 
5.9 
Sao 
5ai 


578 

579 
586 
58i 
58a 


64. 
64a 
643 


700 
701 
70a 

7o3 
704 


76. 
76a 
763 
764 
765 


8a3 
824 
825 
826 
827 


4o 
4i 
4a 
43 
44 


too 
101 
loa 
io3 

io4 


160 

i6( 
16a 
i63 
i64 


aao 
aai 
aaa 
Kaa3 
aa4 


a8o 
281 
a8a 
a83 
a84 


341 
342 
343 
344 
345 


401 
402 

4o3 
4o4 
4o5 


46i 
462 
463 
464 
465 


5aa 
5a3 

5a4 
525 
526 


583 
584 
585 
586 
587 


644 
645 
646 


706 
709 


767 
768 

769 
770 


828 
820 
83o 
83 1 
832 


45 
46 
47 
48 

49 


loS 
106 

IS 

109 


165 
166 

169 


aa5 
aa6 

III 
"9 


a85 
a86 
287 
a88 
a89 


346 


406 

409 
4io 


466 
467 
468 
469 
470 


IS 

53 f 


588 
590 
592 


65i 
65a 
653 


710 
711 
71a 
7.3 
714 


77 « 
77a 
773 
774 
775 


833 
834 
835 
836 
837 


5o 
5i 
5a 
53 
54 


no 
III 
iia 
ii3 
ii4 


170 
171 
172 

173 

174 


a3o 
a3i 
a3a 
a33 
234 


290 
a9i 
a92 
a93 
294 


35i 
352 
353 
354 
355 


4ii 
412 
4i3 
4i4 
4i5 


471 
472 
473 
474 
476 


53a 
533 
534 
535 
536 


593 
594 

595 

597 


654 
655 
656 

lis 


715 
716 

718 
719 


777 
778 

? 

781 


838 
839 
84o 
84i 
842 


55 
56 

u 

59 


lii 
116 

\\l 
119 


175 
176 

178 

»79 


a35 
a36 

139 


a96 

298 

299 


356 

359 

366 


4(6 
4i7 
4i8 

4.9 
420 


n 

48 1 


539 
546 
54i 


600 

601 
6c>a 


659 
666 
661 
66a 
663 


7ao 

721 

7aa 
723 
724 


78a 
783 
784 
785 
786 


64^ 

844 
845 
846 
847 


OP 


!*> 


y 


3» 


4' 


SP 


(P 


70 


8° 


^ 


10» 


IP 


IV 


ly 


M. 







TABLE IIL 


rr.«.i3 






Meridional Parts. 




o 


14<» 


15« 


1(5» 


ir 


\Q^ 


19° 


20» 


2r 


5^0 


23° 


24° 


25° 


26° 


27° 


M. 




848 


910 


973 


io35 


1098 


ii6i 


1225 


ia89 


1 354 


1419 


1484 


i55o 


1616 


1684 




85o 


911 


974 


36 


99 


63 


a6 


90 


55 


20 


85 


5i 


18 


85 




a 


85i 


9i3 


975 


37 


IKK) 


64 


27 


9» 


56 


21 


86 


5a 


19 


86 


2 


3 


85a 


9«4 


976 


38 


01 


65 


a8 


92 


57 


22 


87 


53 


20 


87 


3 


4 
5 


853 


9.5 


977 


39 


oa 


66 


29 


93 


58 


23 


88 


54 


21 


88 


4 
5 


854 


916 


978 


iu4i 


lio3 


1167 


I230 


1295 


1359 


i4a4 


1490 


1 556 


1622 


1689 


6 


855 


9'7 


979 


4a 


o5 


68 


32 


96 


60 


25 


91 


57 


23 


90 


6 


7 


856 


91a 


980 


43 


06 


69 


33 


97 


61 


26 


92 


58 


24 


9« 


7 


8 


5^7 


919 


95' 


44 


07 


70 


34 


98 


6a 


27 


93 


59 


25 


93 


8 


-9 

lO 


858 


930 


98a 


45 


08 


71 


35 


99 


63 


28 


94 


60 


26 


94 


_? 
10 


859 


921 


983 


io46 


1109 


117a 


1236 


i3oo 


1364 


i43o 


1495 


i56i 


1628 


1695 


II 


86o 


9aa 


984 


^Z 


10 


73 


37 


01 


66 


. 3i 


96 


62 


29 


96 


II 


12 86i 


9a3 


985 


48 


11 


74 


38 


oa 


67 


3a 


97 


63 


3o 


97 


12 


i3 86a 


9*4 


986 


49 


la 


75 


39 


o3 


68 


33 


98 


64 


3i 


98 


i3 


i4 
75 


863 


9a5 


987 


5o 


x3 


76 


4b 


04 


69 


34 


99 


65 


32 


99 

1700 


14 
15 


864 


916 


988 


io5i 


in4 


ii77 


1241 


i3o5 


1370 


1435 


i5oo 


1 567 


i633 


i6 


865 


917 


989 


52 


i5 


78 


42 


06 


71 


36 


02 


68 


34 


01 


16 


17 


866 


938 


990 


53 


16 


Z9 


43 


07 


72 


37 


o3 


69 


35 


o3 


17 


i8 


^7 


929 


99« 


54 


17 


8( 


44 


08 


73 


38 


04 


70 


h 


04 


18 


12 

ao 


868 


930 


993 


55 


18 


8a 


45 


10 


74 


39 


o5 


71 
1572 


38 


o5 


12 
20 


869 


93" 


994 


io56 


1119 


ii83 


1246 


i3ii 


1375 


i44o 


i5o6 


1639 


17(16 


ai 


870 


93j 


995 


57 


ao 


84 


48 


la 


76 


4i 


07 


73 


4o 


07- 


21 


aa 


871 


933 


996 


58 


ai 


85 


49 


i3 


77 


43 


08 


74 


4i 


08 


22 


a3 


87a 


934 


997 


59 


aa 


86 


5o 


14 


79 


44 


09 


75 


4a 


09 


23 


a4 
aS 


873 


935 


998 


60 


a3 


87 


5i 


i5 


80 


45 


10 


77 


43 


II 


a4 
a5 


874 


936 


999 


1061 


iia5 


1188 


1252 


i3i6 


i38i 


i446 


i5ii 


1578 


1644 


171a 


a6 


875 


937 


1000 


63 


26 


89 


53 


17 


8a 


47 


i3 


79 


45 


i3 


a6 


27 


876 


933 


ot 


64 


27 


90 


54 


18 


83 


48 


i4 


80 


47 


i4 


27 


28 


877 


939 


oa 


65 


a8 


9» 


55 


«9 


84 


49 


i5 


81 


48 


i5 


a8 


a9 
3o 


878 


94. 


o3 


66 


29 


9a 


56 


ao 


85 


5o 


16 


8a 


49 


16 


a9 
3o 


879 


941 


ioo4 


1067 


ii3o 


1193 


1257 


i3ai 


1386 


.451 


i5i7 


1 583 


i65o 


1717 


3i 


880 


943 


o5 


68 


3i 


94 


58 


aa 


87 


5a 


18 


-84 


5i 


18 


3i 


3a 


88a 


944 


06 


69 


3a 


95 


59 


a4 


88 


53 


»9 


85 


52 


20 


3a 


33 


883 


945 


07 


70 


33 


96 


60 


a5 


89 


55 


ao 


86 


53 


21 


33 


34 
35 


884 


946 


08 


71 


34 


98 


61 


a6 


90 


56 


ai 


88 


54 


22 


34 
35 


885 


947 


1009 


1072 


ii35 


1199 


126a 


1327 


139a 


1457 


i5aa 


i589 


i656 


1723 


36 


886 


94» 


10 


73 


36 


laoo 


64 


28 


93 


58 


a4 


90 


57 


24 


36 


37 


887 


949 


II 


74 


37 


01 


65 


29 


94 


59 


25 


9» 


58 


25 


37 


38 


888 


950 


I a 


75 


38 


'oa 


66 


3o 


95 


60 


26 


92 


. 69 


26 


38 


39 

4o 


889 


95. 


i3 


76 


39 


o3 


67 


3i 


96 


61 


27 


93 


60 


27 


39 
40 


890 


95a 


ioi4 


1077 


ii4o 


iao4 


ia68 


i33a 


1397 


i46a 


i5a8 


1594 


1661 


1739 


4i 


891 


953 


i5 


78 


4i 


o5 


69 


33 


98 


63 


29 


95 


6a 


3o 


41 


4a 


89a 


954 


16 


79 


4a 


06 


70 


34 


99 


64 


3o 


96 


63 


3i 


4a 


43 


893 


955 


18 


80 


44 


07 


71 


35 


i4oo 


65 


3i 


98 


64 


32 


43 


44 
45 


894 


956 


19 


81 


45 


08 


72 


36 


01 


67 


3a 


99 


66 


33 


44 
45 


895 


957 


1020 


1082 


ii46 


iao9 


ia73 


1 338 


i4oa 


1468 


.533 


1600 


1667 


1734 


46 


896 


958 


ai 


84 


47 


10 


74 


39 


o3 


69 


35 


01 


68 


35 


46 


47 


897 


959 


aa 


85 


48 


11 


75 


40 


o5 


70 


36 


oa 


^9 


36 


47 


48 


898 


960 


a3 


86 


49 


12 


76 


4i 


06 


71 


37 


o3 


70 


38 


48 


49 
5^ 


899 


96. 


a4 


87 


5o 


i3 


77 


4a 


07 


72 


38 


04 


71 


39 


49 
5o 


900 


96a 


I025 


1088 


uU 


iai5 


ia78 


1 343 


i4o8 


.473 1539 


.6o5, 


1672 


1740 


5i 


901 


963 


a6 


89 


5a 


16 


80 


44 


09 


74 


40 


0? 


73 


4i 


5i 


5a 


90a 


964 


27 


90 


53 


17 


81 


45 


10 


75 


4i 


08 


75 


4a 


5a 


53 


903 


965 


28 


9» 


54 


18 


8a 


46 


II 


76 


4a 


09 


76 


43 


53 


54 

55 


904 


966 


29 


92 


55 


'9 


83 


47 


la 


77 


43 


10 


77 


44 


54 
55 


9o5 


968 


io3o 


1093 


ii56 


laao 


ia84 


i348 


i4i3 


1479 


i544 


1611 


1678 


1746 


56 


906 


969 


3i 


94 


57 


21 


85 


49 


i4 


80 


46 


12 


79 


47 


56 


57 


9^7 


970 


3a 


95 


58 


22 


86 


5o 


i5 


81 


47 


i3 


80 


48 


57 


58 


908 


97' 


33 


96 


59 


23 


87 


52 


16 


8a 


48 


14 


81 


49 


58 


5? 

M. 


909 


97» 


34 


97 


60 


a4 


88 


53 


18 


83 


49> 


i5 


82 


5o 


ll 


14« 


IS" 


KP 


ir> 


18*> 


19«» 


W 


2|o 


220 


23° 


24° 25° 1 


26° 


27* 
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Meridional Parts. 


M. 

o 


28P 


29» 


30^ 


31<» 


32» 


33=> 


34*^ 


35° 


3(P 

23i8 


37<» 


38« 


39* 


40* 


4P 


M; 

~o 


1751 


1819 


1888 


1958 


3028 


3IOO 


3I7i 


-^^4 


3393 


3468 


3545 


3633 


2702 


I 


53 


31 


90 


59 


3o 


01 


73 


46 


>9 


94 


70 


46 


34 


o3 


1 


3 


53 


33 


9' 


60 


3i 


03 


74 


47 


30 


95 


71 


48 


25 


o4 


3 


3 


55 


33 


93. 


63 


32 


o3 


75 


48 


33 


96 


72 


49 


27 


06 


3 


4 
5 


5d 


34 


93 


63 


33 


04 


76 


49 


33 


98 


73 


5o 


38 


07 
3708 


4 
"5 


1757 


1835 


1894 


1964 


3o34 


3io5 


3178 


335o 


3334 


2399 


2475 


355, 


2629 


6 


58 


36 


95 


65 


35 


07 


79 


53 


35 


3400 


76 


53 


3T 


10 


6 


7 


59 


27 


96 


66 


37 


08 


80 


53 


27 


01 


77 


54 


32 


II 


7 


tt 


60 


39 


98 


67 


38 


09 


81 


54 


38 


o3 


78 


55 


33 


13 


8 


-9 

lO 


61 


3o 


99 


69 


39 


10 


83 


55 


39 


o4 


80 


57 


34 


14 


_9 

,0 


1763 


i83i 


1900 


1970 


3o4o 


3111 


3i84 


3257 


333o 


34o5 


348, 


3558 


2636 


37,5 


II 


64 


33 


01 


71 


4i 


i3 


85 


58 


33 


06 


83 


59 


37 


16 


II 


12 


65 


33 


03 


73 


43 


i4 


86 


59 


33 


08 


84 


66 


38 


18 


(2 


i3 


6fi 


34 


o3 


73 


44 


i5 


87 


66 


34 


09 


85 


62 


4o 


'9 


,3 


14 
i5 


67 


35 


o5 


74 


45 


16 


88 


61 


35 


.10 


86 


63 


4i 


20 


i4 
i5 


1768 


:837 


1906 


1976 


3o46 


3117 


3190 


2263 


3337 


341 1 


3487 


3564 


2642 


2722 


i6 


69 


38 


07 


77 


47 


'9 


9' 


64 


38 


i3 


89 


66 


44 


33 


16 


17 


70 


39 


08 


78 


48 


30 


93 


65 


39 


i4 


90 


67 


45 


24 


17 


i8 


7a 


40 


09 


79 


5o 


31 


93 


66 


40 


i5 


9« 


68 


46 


36 


18 


19 

20 


73 


4i 


10 


80 


5i 


33 


94 


68 


43 


16 


93 


69 


48 


27 


i? 
20 


1774 


!843 


1913 


.96, 


3053 


3133 


3196 


2269 


3343 


34i8 


3494 


3571 


3649 


3738 


21 


• 75 


43 


i3 


83 


53 


35 


97 


70 


44 


19 


95 


72 


5o 


39 


21 


32 


76 


45 


i4 


84 


54 


26 


98 


7» 


45 


30 


96 


73 


5, 


3i 


22 


33 


77 


46 


i5 


85 


56 


37 


99 


72 


46 


33 


98 


75 


53 


33 


23 


34 
35 


78 


41 


16 


86 


57 


38 


3 200 


74 


48 


33 


99 


76 


54 


33 


34 

35 


1780 


i848 


1917 


1987 


3o58 


3139 


2303 


2275 


3349 


3434 


35oo 


3577 


2655 


3735 


36 


81 


49 


18 


^ 


59 


31 


o3 


76 


5o 


35 


01 


78 


57 


36 


26 


a? 


83 


5o 


30 


90 


60 


33 


o4 


77 


5i 


27 


o3 


60 


58 


37 


27 


38 


63 


53 


31 


91 


61 


33 


o5 


79 


53 


38 


04 


81 


59 


39 


38 


39 
3o 


U 


53 


33 


93 


63 


34 


07 


80 


54 


39 


o5 


83 


6: 


40 


39 

3o 


1765 


1854 


1923 


1993 


3o64 


3,35 


3308 


2281 


2355 


345o 


35o6 


3584 


2662 


3.743 


3i 


86 


55 


34 


94 


65 


37 


09 


82 


56 


33 


08 


85 


63 


43 


3i 


33 


87 


56 


35 





66 


38 


10 


83 


58 


33 


09 


86 


65 


44 


32 


33 


89 


57 


27 


97 


67 


39 


II 


85 


59 


34 


,0 


88 


66 


46 


33 


34 
35 


90 


58 


38 


98 


69 


40 


i3 


86 


60 


35 


13 


89 


67 


47 


34 
35 


1791 


iteo 


1939 


»999 


3070 


3l4l 


33l4 


3387 


236i 


3437 


35i3 


3590 


3669 


2748 


36 


92 


61 


3o 


30O0 


71 


43 


i5 


88 


63 


38 


i4 


9» 


70 


5o 


36 


?7 


93 


62 


3i 


01 


n% 


44 


16 


90 


64 


39 


i5 


93 


71 


5, 


37 


38 


94 


63 


32 


03 


73 


45 


17 


9' 


65 


4o 


17 


94 


73 


53 


38 


39 
4o 


95 


64 


34 


04 


75 


46 


'9 


93 


66 


43 


18 


95 


74 


54 


39 
4o 


1797 


i865 


1935 


3oo5 


3076 


3147 


3320 


3393 


2368 


2443 


35i9 


2597 


3(675 


3755 


4i 


9« 


66 


36 


06 


77 


49 


31 


95 


69 


4A 


31 


98 


76 


56 


4i 


43 


99 


68 


37 


07 


78 


5o 


33 


96 


70 


45 


33 


99 


78 


58 


43 


43 


1800 


69 


38 


08 


79 


5i 


34 


97 


71 


47 


a3 


3601 


2? 


59 


43 


44 
45 


01 


70 


39 


10 


60 


52 


35 


98 


.73 


48 


34 


03 


«6 


44 
45 


i8oa 


1871 


1941 


30II 


3082 


2i53 


3336 


3299 


3374 


2449 


2526 


36o3 


3683 


3763 


46 


o3 


72 


42 


13 


83 


55 


37 


33oi 


75 


5; 


27 


o4 


83 


63 


46 


47 


o5 


73 


43 


l3 


84 


56 


38 


02 


76 


53 


38 


06 


84 


64 


47 


48 


06 


75 


44 


\4 


85 


57 


3o 


o3 


78 


53 


3o 


67 


86 


66 


48 


49 
5o 


07 


76 


45 


i5 


86 


58 


3i 


04 


79 


54 


3i 


08 


87 


67 


49 
5o 


1808 


1877 


1946 


3017 


2088 


2159 


3333 


23o6 


238o 


3456 


3533 


3610 


2688 


3768 


5i 


09 


78 


48 


18 


89 


6i 


33 


07 


8( 


57 


33 


11 


90 


70 


5i 


53 


10 


79 


49 


19 


90 


62 


35 


08 83 


58 


35 


13 


9» 


7* 


53 


53 


II 


. 80 


5o 


30 


9' 


63 


36 


09 


84 


59 


36 


i4 


93 


73 


53 


54 
55 


i3 


81 


5i 


31 


92 


64 


37 


11 


85 


61 


37 


i5 


94 


74 


54 
55 


i8i4 


i883 


1952 


3022 


2094 


21^5 


3338 


23l2 


2386 


3463 


3538 


2616 


3695 


3775 


56 


i5 


84 


53 


34 


95 


, 67 


39 


i3 


88 


63 


4o 


17 


96 


76 


56 


57 


16 


85 


55 


35 


96 


68 


4i 


i4 


89 


64 


4\ 


>9 


98 


78 


57 


5b 


17 


86 


56 


36 


97 


69 


43 


16 


90 


66 


43 


30 


99 


79 


58 


5? 


18 


87 


57 


27 


98 


70 


43 


V 


9» 


67 44 


31 


3700 


80 


5f 

M. 


28* 


89» 


3(f 


31*» 


^ 


33^ 


34V 


35» 


3e» 


3r» 


38^ 


39^ 


40* 


41* 
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Meridional Parts. 


M 

o 

I 

a 

3 

4 

■5 

6 

7 

8 

9 

10 

11 

la 

i3 

14 

i5 

16 

17 

18 

i? 

ao 
ai 
aa 
a3 
a4 
aS 
a6 
27 
a8 
a9 

3o 
3i 
3a 
33 
34 
35 
36 
37 
38 
39 

40 
4t 
4a 
43 
44 
45 
46 
47 
48 

49 
5o 
5i 
5a 
53 
54 
55 
56 
57 
58 
59 

M. 


42^ 


4SP 


44- 


4^ 


4ff> 


4r 


48** 


40* 


5ff 


5P 


sap 


53° 


54<» 


55° 


M 


1 
3 
3 
4 
*5 
6 

7 
8 

9 
10 
II 

13 

i3 

^ 

16 
17 
18 

13. 

30 

ai 
aa 

33 

36 

27 
38 
39 

JS 
3i 

33 

33 

1 

36 
37 
38 
39 


avSa 
83 
84 
86 
87 


a863 

67 
69 


5i 


3o3o 
3i 
33 
34 
36 


3ii6 

17 
18 
30 

31 


3ao3 
o4 
06 

,07 
09 


339a 

i 


3383 
84 
85 
87 
88 


3474 


3569 
70 
72 
74 
75 


3665 
67 
68 
70 
72 


3764 
65 
67 

.69 

70 


3865 
66 
68 
70 
71 


3968 
70 

?3 
75 


a788 
90 
9« 
9a 

94 


a87o 
7' 
73 

H 
75 


3953 
54 
56 

57 
58 


4o 
4i 
43 


3i33 
34 

36 

a7 
39 


32IO 
13 

i3 
i4 
16 


3399 

336i 

oa 

o3 

o5 


3390 


348a 
84 
85 
87 
88 


80 

8a 
83 


2073 
75 

?2 

80 


3772 
74 
75 
77 
79 


3873 
75 
77 


3977 
78 
80 
8a 
84 


a795 

98 
a8oi 


a877 
78 
80 
8t 
8a 


3960 
61 
63 
64 
65 


3o44 
46 

47 
48 
5o 


3i3o 
3i 
33 
34 
36 


33.7 

«9 
30 

S3 

33 


33o6 
08 

09 

II 

13 


3397 
34S 

oa 
o3 


3490 


3585 
86 
88 
90 
9» 


368i 
83 
85 
86 

.88 


3780 
83 
84 
85 

87 


388a 
83 

89 


3985 

89 

9' 
9a 


a8oa 
o3 
o5 
06 

07 


a884 
85 
86 
88 
89 


70 

71 
7a 


3o5i 
53 
54 
55 
57 


3i37 

4> 
43 


3335 
36 

38 

3^ 


33i4 
16 
17 
>9 
30 


34o5 

. 07 

08 

10 

II 


3498 

35?? 
o3 
04 


3593 

98 
99 


3690 
93 

?^ 
9^ 


3789 

90 
9a 

H 
95 


3890 
9a 

95 
97 


1 

98 
4ooi 


aQo9 
10 
II 
i3 
i4 


3891 


2974 
75 
76 
78 
79 


3o58 
60 
61 
63 
64 


3i44 
46 
47 


3Ja 

34 
35 

is 


3333 
33 
35 

36 
38 


34i3 

\i 

.7 

'9 


35o6 
07 
09 
10 

13 


3601 
oa 
04 
06 
07 


3698 

,99 

3701 
o3 
o4 


3797 

oa 
04 


3«99 

3901 

oa 
o4 
06 


4oo3 
o5 
06 
08 
10 


a8i5 

17 
18 
ao 
ai 


2897 

99 

3900 
oa 
o3 


3981 

8a 
83 
85 
86 


3o65 

70 
71 


3i5> 
53 
55 
56 

57 


3a4o 
41 
42 
44 
45 


3339 
3i 
3a 
34 
35 


34ao 

33 
33 
35 

27 


35i4 
i5 

\l 

30 


3609 
10 

13 

i4 
t5 


3706 
08 

09 
II 
i3 


38o6 
07 
09 
II 

13 


3907 
09 
II 

' i3 
i4 


401 a 
i4 
i5 
17 
19 


a8aa 
a4 
a5 
a6 
a8 


07 
08 
10 


3988 
89 
9« 

93 


3073 

11 


3.59 

60 

6a 
63 
65 


3a47 
48 
5o 
5i 
53 


"12 

4o 
4i 
43 


34a8 
3o 
3i 
33 
34 


35a I 

33 
35 

36 
38 


36i7 
18 
30 

33 
33 


3714 
16 

31 


38i4 
16 
17 
«9 

31 


3916 
18 
'9 

31 
33 


403I 
33 
34 
36 
38 


a8a9 
3o 
3a 
33 
34 


a,., 

i4 
i5 

17 


3995 

98 

3ooo 


3o8o 
81 
83 
84 
85 


3i66 
68 

69 
71 

72 


3a54 
56 
57 

60 


3344 
46 
47 


3436 

39 
40 
4a 


3539 
3i 
3a 
34 
36 


3635 

36 
38 

3o 
3i 


3733 
34 
36 
37 
39 


3833 
34 
36 

27 
39 


3935 
36 
38 

3o 

3a 


4039 

3i 
33 
35 

37 


a836 
37 
39 
40 
4i 


a9i8 
19 

31 

aa 
a4 


3oo3 
o3 
o5 
06 
07 


3087 
88 

90 

91 
93 


3173 
75 

78 
79 


3a6a 
63 
65 
66 
68 


335a 
53 
55 
56 
58 


3443 
45 
47 
48 
5o 


3537 

4a 
43 


3633 
34 
36 
38 
39 


"I: 

34 

36 

37 


383i 
3a 
34 
36 
38 


3933 
35 

■u 

4o 


4o38 
4o 
4a 
44 
45 


4o 
4i 
43 
43 
44 
45 
46 
4: 
48 

49 
5o 
5i 
5a 
53 
54 

rs 

56 

u 

M 


a843 
44 
45 
47 
48 


3995 
a6 
a8 

1? 


3009 

10 
la 
i3 
i4 


3094 
95 

3ioo 


3i8t 
8a 
84 
85 
87 


3a69 
71 


3359 
61 
6a 
64 
65 


345i 
53 
54 
56 
57 


3545 
47 
48 
5o 
5i 


364i 
43 
44 
46 

47 


3739 

4i 

44 

, 46 


3839 
4i 
43 
44 
46 


394a 
44 
45 
47 
49 


4047 

5a 
54 


,849 

5a 
54 
55 


35 
36 

37 


3oi6 

17 

«9 
ao 

31 


3ioi 
o3 
o4 
o5 
07 


3i88 
90 
9« 


3377 
78 
80 
81 
83 


70 

71 
73 


3459 
60 
6a 
64 
65 


3553 
55 
56 
58 
59 


5a 
54 
55 


3747 

53 

54 


3848 

^? 

53 
54 


395. 

54 
56 
58 


4o56 
5i 
66 
61 
63 


a856 
58 

6a 


8939 
4o 
4a 
43 

44 


3o33 
34 
36 

27 
39 


3io8 
10 
II 
i3 
i4 


3195 

9Z 

,9» 
3aoo 

01 


3a84 
86 
87 
89 
90 


3374 
76 
78 


3467 
68 
70 
71 
73 


356i 
6a 
64 
66 
67 


3657 

6a 
64 


3,« 
6a 


3856 
58 
60 
61 
63 


3959 
61 
63 
64 
66 


4o65 
67 

% 

72 


4ap 


43» 


44* 


4S* 


4(?' 


47^ 


480 


49° 


50° 


51* 


5SP» 


5»* 


54* 


55° 



P-i»M] TABLIi III. j 


Meridional Parts. 




M. 

o 


50^ 


57« 


58P 


SOP 


60*» 


4649 


62° 


63** 


64« 

5o39 


65« 


6b- 


(TT 


6^ 

"563. 


69^ 

5795 





4o74 


4t83 


4294 


4409 


45a7 


4775 


4905 


5i79 


53a4 


5474 


1 


76 


84 


96 


11 


29 


5i 


77 


07 


4a 


81 


ab 


77 


33 


97 


. 


3 


77 


86 


98 


i3 


3i 


53 


79 


09 


44 


84 


a8 


79 


36 


58oo 


2 


3 


79 


88 


43oo 


i5 


33 


55 


81 


I a 


46 


86 


3i 


8a 


39 


o3 


3 


4 

5 


81 


90 


oa 


17 


35 


57 


84 


14 


' 49 


88 


33 


84 


42 


06 


4 
5 


4o83 


419a 


4Zo4 


4419 


4537 


4660 


4786, 


4916 


5o5i 


5191 


5336 


5487 


5644 


5809 


6 


85 


94 


06 


ai 


39 


6a 


88 


18 


53 


93 


38 


89 


47 


11 


6 


7 


86 


95 


08 


a3 


41- 


64 


90 


ao 


55 


95 


4i 


92 


5o 


i4 


7 


8 


88 


97 


09 


a5 


43 


66 


92 


a3 


58 


98 


43 


95 


5a 


17 


8 


_9 

10 


90 


99 


11 


27 


45 


68 


94 


a5 


60 


5aoo 


46 


•97 


55 


ao 


10 


409a 


4aoi 


43i3 


4429 


4547 


4670 


4796 


4927 


5o6a 


5ao3 


5348 


55oo 


5658 


58a3 


II 


94 


o3 


i5 


3T 


49 


72 


98 


29 


65 


o5 


5i 


oa 


60 


a5 


11 


la 


95 


o5 


17 


33 


5T 


74 


4801 


3T 


67 


07 


53 


o5 


63 


a8 


12 


i3 


97 


07 


>9 


34 


53 


76 


o3 


34 


69 


10 


56 


07 


66 


3i 


.3 


i4 

7! 


99 


08 


ai 


36 


55 


78 


o5 


36 


71 


la 


58 


10 


68 


34 


i4 
"i5 


4ioi 


4aio 


43a3 


4438 


4557 


4680 


4807 


4938 


5o74 


5ai4 


536i 


55i3 


5671 


5837 


i6 


o3 


la 


a5 


40 


59 


8a 


09 


40 


76 


17 


63 


i5 


74 


39 


.6 


17 


04 


14 


27 


4a 


6a 


84 


11 


43 


78 


«9 


66 


18 


76 


4a 


n 


i8 


06 


16 


a8 


44 


64 


87 


i4 


45 


81 


aa 


68 


ao 


79 


45 


18 


1? 
ao 


08 


18 


3o 


46 


66 


89 


16 


47 


83 


24 


71 


a3 


8a 


48 


11 

ao 


4iio 


4aao 


433a 


4448 


4568 


4691 


4818 


4949 


5o85 


5aa6 


5373 


55a6 


5685 


585. 


ai 


la 


ai 


34 


5o 


70 


93 


ao 


IT 


88 


> a^ 


76 


a8 


87 


54 


a. 


aa 


i3 


a3 


36 


5a 


72 


95 


aa 


54 


90 


3i 


78 


3i 


90 


56 


22 


aS 


i5 


a5 


38 


54 


74 


97 


a4 


56 


92 


34 


80 


33 


93 


59 


a3 


24 

a5 


17 


27 


4o 


56 


76 


99 


a6 


58 


95 


36 


83 


36 


95 


6a 


24 
55 


4119 


4239 


434a 


4458" 


4578 


4701 


48a9 


4960 


5oy7 


5a38 


5385 


5539 


5698 


5865 


a6 


ai 


;^i 


44 


60 


80 


o3 


3 i 


(53 


99 


4i 


88 


41 


5701 


68 


ab 


27 


aa 


3a 


46 


6a 


8a 


o5. 


33 


65 


5ioa 


43 


90 


44 


04 


71 


27 


aS 


24 


34 


47 


64 


84 


07 


35 


67 


04 


46 


93 


46 


06 


74 


a8 


a9 

3o 


a6 


36 


49 


66 


86 


10 


37 


69 


06 


48 


95 


49 


09 


76' 


29 


4ia8 


4a38 


435i 


4468 


4588 


4712 


4839 


4972 


5io8 


535o 


5398 


555a 


57.a 


5879 


3i 


3o 


4o 


53 


70 


90 


14 


4a 


74 


II 


53 


5401 


54 


i5 


8a 


3i 


3a 


3a 


42 


55 


72 


92 


]6 


44 


76 


i3 


55 


o3 


57 


«7 


85 


3a 


33 


33 


44 


57 


74 


94 


18 


46 


78 


i5 


58 


06 


59 


ao 


88 


33 


34 
35 


35 


46 


59 


76 


96 


ao 


48 


81 


18 


60 


08 


6a 


a3 


91 


34 
35 


4i37 


4247, 


436f 


4478 


4598 


4722 


485o 


4983 


5iao 


5a63 


54ii 


5565 


57i5 


5894 


36 


39 


49 


63 


80 


46ocr 


24 


5a 


^5 


aa 


65 


i3 


67 


a8 


9^ 


36 


37 


4i 


5i 


65 


8a 


oa 


a6 


55 


87 


25 


67 


16 


70 


3i 


99 


37 


38 


4a 


53 


67 


^ 84 


04 


a8 


57 


90 


27 


70 


18 


73 


34 


590a 


38 


4o 


44 


55 


69 


86 


06 


3i 


59 


9a 


29 


72 


ai 


75 


36 


o5 


39 

4o 


4i46 


4a57 


4370 


4488 


4fio8 


4733 


4861 


4994 


5i3a 


5a75 


54a3 


5578 


5739 


591)8 


4i 


48 


59 


- 72 


90 


10 


35 


63 


96 


34 


77 


a6 


80 


4a 


II 


41 


4a 


5o 


60 


74 


92 


la 


37 


65 


99 


36 


80 


a8 


83 


45 


i4 


42 


43 


5a 


6a 


76 


94 


i4 


39 


68 


5ooT 


39 


8a 


3i 


86 


47 


17 


43 


44 
45 


53 


64 


78 


95 


16 


41 


70 


'o3 


4i 


84 


33 


68 


5o 


'9 


44 
45 


4.55 


4a66 


438o 


4497 


46i8 


4743 


487a 


5oo5 


5i43 


5a87 


5436 


559. 


5753 


59a a 


46 


J7 


68 


8a 


99 


ao 


45 


74 


08 


46 


89 


38 


94 


56 


a5 


46 


47 


59 


70 


84 


45oT 


a3 


47 


76 


10 


48 


92 


41 


96 


58 


28 


47 


48 


61 


72 


86 


o3 


a5 


5o 


79 


la 


5i 


94 


43 


99 


61 


3. 


48 


49 
5o 


6a 


74 


88 


o9 


27 


5a 


8T 


i4 


53 


97 


46 


56oa 


64 


34 


49 
5o 


4i64 


4a75 


4390 


45o7 


46a9 


4754 


4883 


50.7 


5,55 


5299 


5448 


56o4 


57^ 


5937 


5i 


66 


77 


9a 


09 


3i 


56 


85 


19 


58 


53oi 


5i 


07 


70 


40 


5i 


5a 


68 


79 


94 




33 


58 


87 


ai 


60 


04 


54 


10 


72 


43 


5a 


53 


70 


81 


96 


i3 


35 


60 


90 


a3 


6a 


06 


56 


la 


75 


46 


53 


54 
55 


72 


83 


98 


i5 


37 


6a 


92 


a6 


65 


09 


59 


i5 


78 


48 


54 
55 


4173 


4285 


4399 


45i7 


4639 


4764 


4894 


5oa8 


5167 


53ii 


5461 


5617 


'^'^ 


595. 


56 


7i> 


87 


4401 


19 


4i 


66 


96 


3o 


69 


i4 


64 


ao 


54 


56 


57 


• 77 


89 


o3 


ai 


43 


C9 


98 


33 


72 


16 


66 


a3 


86 


57 


57 


58 


29 


9« 


o5 


a3 


45 


7» 


4901 


35 


74 


"9 


69 


a5 


89 


60 


58 




81 


92 


07 


a5 


47 


73 


o3 


37 


76 


ai 


71 


a8 


92 


63 




5b^ 


Sr I 58** 


59» 


60*^ 


6P 


e^ 


\(^ 


640 


65« 


66^ 


67* 


68° 


09* 



TABLE III. ifN^m\ 


Meridionai Parts. ^ 




M. 

o 


7(r 


710 7^1 


73^ 


740 


75<> 


76P 


770 


78*^ 


711" 


80° 


8P 


82*183° 





5966 


"6146^ 


6335 


6534 


6746 


6970 


7210 


7467 


7745 


8a46 


8375 


M 


91451 5606 


I 


69 


49 


38 


38 


n 


74 


i4 


7^ 


49 


5i 


81 


531 ,4 

60I 92 


I 


a 


72 


52 


4i 


4i 


78 


18 


76 


54 


56 


67 


52 


2 


3 


75 


•55 


45 


45 


57 


8a 


22 


81 


59 


61 


93 


58 


t37i 3i 


3 


4 
5 


78 


58 


48 


48 


60 


66 


«7 


85 


6i 


67 


98 


65 74 


39 


4 
5 


5981 


6161 


635i 


6552 


6764 


6990 


723 1< 


7490 


1769 


8072 


84o4 


8771 


9182 


9^47 


6 


84 


64 


54 


55 


68 


94 35 


94 


74 


77 


10 


78 


s 


55 


6 


7 


66 


67 


58 


58 


7» 


97 


J! 


98 


78 


83 


16 


84 


64 


7 


8 


89 


70 


61 


62 


75 


7CM)I 


75o3 


83 


88 


22 


9« 


9203 


7a 


8 


lO 


92 


73 


64 


65 


79 


o5 


47 


07 


88 
7793 


93 


a7 


97 


11 


80 


_9 


5995 


6177 


63^7 


6569 


.6782 


7252 


75l2 


8099 


8433 


8804 


9218 


9689 


II 


.^ 


80 


71 


72 


86 


56 


16 


98 


8104 


4I 


10 


25 


97 


II 


13 


6001 


83 


74 


76 


90 


17 


60 


21 


7803 


n 


'7 


33 


9706 


13 


i3 


04 


86 


77 


11 


93 


21 


64 


25 


08 


5i 


23 


40 


i4 


i3 


i4 
I5 


07 


89 


80 


97 


25 


68 


3o 


i3 


20 


57 


3o 


48 


23 


i4 
75 


6010 


6192 


(\m 


6586 


6801 


^1? 


7273 


7535 


78.7 


8i2i 


846.3 


8836 


9255 


973 1 


i6 


i3 


95 


87 


9^ 


04 


77 


39 


22 


3i 


69 


43 


62 


40 


16 


17 


16 


98 


90 


93 


08 


37 


81 


44 


27 


36 


74 


U 


70 


48 


\l 


i8 


'9 


6201 


94 


97 


12 


41 


85 


48 


32 


4i 


80 


11 


57 


£2 

20 


22 


o5 


97 


6600 


i5 


45 


»? 


53 


37 


47 


86 


63 


65 


12 
20 


6025 


6208 


64oo 


66o3 


^iS 


7048 


7294 


7557 


7842 


8i52 


8492 


«g 


9292 


9774 


21 


28 


11 


o3 


07 


52 


98 


62 


47 


. 58 


e^ 


9300 


83 


21 


32 


3i 


14 


07 


10 


26 


56 


73o2 


66 


52 


63 


85cx4 


83- 


U 


9« 


22 


23 


34 


17 


10 


14 


3o 


60 


06 


7> 


57 


6a 


10 


5 


9800 


23 


25 


37 


20 


i3 


17 


34 


64 


II 


76 


62 


74 


16 


22 


09 


24 

25 


6o4o 


6223 


6417 


6621 


6838 


7068 


73i5 


758o 


7^7 


''2? 


85,22 


8903 


9330 


9817 


26 


43 


26 


20 


24 


4i 


72 


i? 


85 


72 


'28 


?l 


37 


26 


26 


a7 


46 


3o 


23 


28 


45 


£ 


89 


77 


90 


34 


45 


35 


27 


aS 


49 


33 


27 


3i 


n 


28 


94 


8a 


96 


40 


23- 


53 


44 


28 


^9 
3o 


5i 


36 


3o 


35 


84 


32 


99 


87 


8201 


46 


3o 


60 


52 


29 

3o 


6o55 


6239 


6433 


6630 


6856 


7088 


7336 


7603 


789a 


8207 


8552 


8936 


9368 


9861 


3i 


58 


42 


37 


42 


60 


92 


4i 


08 


97 


12 


58 


43 


76 


70 


3i 


32 


61 


45 


40 


46 


64 


96 


45 


12 


7902 


18 


65 


5o 


83 


^ 


32 


33 


64 


49 


43 


i^ 


68 


7100 


it 


17 


07 


23 


71 


57 


9» 


33 


34 
35 


67 


52 


47 


71 


04 


22 


12 


29 


77 


63 


99 


97 


34 
35 


6070 


6255 


645o 


6656 


6875 


7108 


7358 


^26 


7917 


8234 


8583 


8970 


9407 


9906 


36 


73 


58 


53 


60 


21 


12 


62 


3i 


22 


40 


§ 


77 


i4 


i5 


36 


37 


76 


61 


57 


63 


16 


66 


36 


.27 


45 


84 


22 


24 


37 


38 


79 


64 


60 


67 


86 


20 


7« 


40 


32. 


5i 


8601 


91 


3o 


33 


38 


39 
4o 


82 


68 


63 


70 


90 


24 


75 


45 


37 


56 


07 


98 


38 


42 


4o 


6o85 


62.7. 


6467 


6674 


6894 


7128 


7379 


765o 


794a 


8262 


8614 


9uu5 


9445 


9951 


4i 


88 


74 


70 


21 


98 


32 


84 


54 


48 


67 


20 


12 


53 


60 


41 


42 


9« 


77 


73 


6901 


36 


88 


59 


53 


73 


26 


18 


61 


87 


42 


43 


94 


80 


77 


85 


o5 


4o 


9a 


64 


58 


79 


32 


25 


^ 


43 


44 
45 


97 


83 


80 


88 


09 


45 


97 


68 


63 

7968 


84 


38 


32 


77 


44 
45 


6100 


6287 


6483 


6692 


6913 


714^ 


74oi 


7673 


8290 


8644 


'I? 


9485 


9996 


46 


o3 


90 


87 


95 


17 


06 


76 


73 


95 


5i 


93 


iooo5 


46 


47 


06 


93 


9^ 


99 


20 


57 


10 


83 


11 


83oi 


57 


53 


9561 


iuoi5 


47 


48 


«9 


96 


94 


6702 


24 


61 


i4 


87 


07 


63 


60 


09 


|0(l24 


48 


49 
53 


12 


99 


97 


06 


38 


65 


«9 


92 


89 


12 


69 


67 


17 


ioc>33 


49 
53 


6ii5 


63o3 


65oo 


6710 


6932 


"S 


7423 


7^7 


7994 


83i8 


8676 


9074 


9525 


10043 


5i 


16 


06 


04 


i3 


36 


27 


7702 


99 


24 


82 


81 


33 


ioo52 


5i 


52 


21 


09 


07 


17 


40 


77 


32 


06 


8004 


3? 


88 


88 


4i 


10061 


52 


53 


24 


«" 


,1 


20 


43 


81 


36 


II 


09 


95 


96 


49 


10071 


53 


54 
55 


a7 


. i5 


U 


t4 


47 


85 


4t 


16 


74 


4i 


8701 


9103 


57 


10080 


54 
55 


6l3ri 


^3io 


65i7 


6728 


6951 


7189 


7445 


7721 


8020 


8347 


8707 


911U 


9565 


10089 


56 


33' 22 


21 


3i 


55 


94 


49 


25 


25 


52 


14 


17 


73 


10090 
10108 


56 


57 


36 


25' 24 


35 


^ 


^ 


54 


3o 


3o 


58 


20 


24 


61 


U 


58 


40 


28 


28 


38 


7202 


•58 


35 


35 


64 


16 


3i 


5 


10118 


?9 


43 


32 


3i 


42 


66 


06 


63 


4o 


40 


69 


33 


. 38 


10127 


52 
11 


70<> 


7XO 


W 


73» 


740 


75^ 


7(?> 


770 


78*> 


79^ 


80» 


8P 


82° 


80° 



fti»i«l 


TABL& X. 


For fiiidmi;r the DislaiiGe of Tenestrud Objecto at Sm, in I^Utute Miles. 


IMfkA 


DteMS. 


Hdglii 


DIMUM. 


IfeltiN 


DhiuMe. 


IMgta 


VimmmB. 


HeigM 


DiMmnee. 


ifai^ 


OlMMe. 


H^lK 


DiMMi. 


toAsu 


IULDm. 


kilMC 


Mil. Ok. 


ImkM. 


MIL Ok. 


tatoA. 

aio 


MiLDta. 


In tat. 

460 


MIL Dm. 


Utet. 


Ml. Dec 


tafecb 


MB. Dm. 


. 1 


1.3a 


a6 


6.75 


55 


9.81 


19.17 


38.37 


930 


4o.i3 


3ioo 


73.7 


9 


1.87 


11 


6.87 


60 


10. a5 


aao 


19.6a 


470 


38.68 


940 


40.56 


3300 


74.8 


3 


a:S 


7.00 


65 


10.67 


a3o 


ao.o6 


48o 


38.98 


960 


40.99 


33oo 


76.0 


4 


a9 


7.1a 


70 


11.07 


a4o 


a<t.5o 


490 


39.20 
39.58 


980 


41.42 


3400 


77.1 


5 


a.96 


3o 


7.a5 


75 


11.46 


a5o 


lUl 


5oo 


1000 


41^80 


35oo 


78.3 


6 


3.?4 


3i 


7.37 


80 


11.83 


a6o 


5ao 


36.17 


1100 


43.00 
45.80 


36oo 


79.4 


7 


3.5o 


3a 


7.48 


85 


la.ao 


a70 


ai.74 


540 


30.74 


I300 


^ 


86.5 


8 


3.74 


33 


7.60 


90 


ia.55 


a8o 


aa.i4 


56o 


3i.3i 


i3oo 


49*^0 


81.6 


9 


3.97 


34 


7.71 


95 


ia.89 
i3.a3 


390 


aa.53 


58o 


31.86 


i4oo 


3900 


83.6 


lO 


4.18 


35 


7.83 


100 


3oo 


aa.91 


600 


32.41 
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2098 

2098 

2097 


2061 
2060 
2059 
2059 
2o58 


2022 
2021 
ao2i 
2020 
2019 


2463 
2462 
2462 
2461 
2460 


2421 
2420 
2419 
2419 
2418 


2378 
2377 
2376 


2337 
2337 
2336 
2335 
2335 


2296 

2296 
2295 
2294 
2294 


2256 
2255 
2254 
2253 
22^3 


22X5 
22X4 
22X4 
22X3 
22X2 


2x75 
2x74 
2174 
2173 
2172 


2i36 
2x35 
2i34 
2x34 
2x33 


2096 
2096 
2095 
2094 
2094 


2057 
2057 
2656 
2o55 
2o55 


20x9 
2018 
2017 
20x7 
aoi6 


2460 
245o 
2458 
2458* 
a457 


2417 
2417 
2416 
241 5 
24i5 


2375 
2375 
2374 
2373 
2373 


2334 
2333 
2333 

2332 

233i 


2293 

2292 
2291 
2291 
2290 


2252 
225l 
225l 
225o 
2249 


2212 
22II 
22X0 
22X0 
2209 


2172 
2x71 
2x70 
2x70 
2169 


2X32 
2X32 

2i3x 
2i3o 
2i3o 


2093 

2092 

2092 
2091 
2090 


2o54 
2o53 
2o53 

2052 
2052 


2016 
201 5 
2*x4 
2014 

20l3 


2456 
2455 
2455 
2454 
2453 


2414 
24i3 

24l2 
2412 

241 r 


2372 
2371 
2371 
2370 
2369 


2331 
233o 
2329 
2328 
2328 


2289 
2289 

2288 
2287 
2287 


2249 
2248* 

2247 

2246 


2208 
2208 

2206 
2206 


2169 
2x68 
2x67 
2x67 
2x66 


2120 
2128 
2128 
2x27 
2x26 


2088 

2087 


2o5x 
2o5o 
2o5o 
2049 
2048 


2012 
2012 
aoxx 
2010 

20fO 


2453 
2452 
245i 
245o 
245o 


2410 
2410 
2409 
2408 
2408 


2368 
2368 
2367 
2366 
2366 


2327 
2326 
2326 

2325 
2324 


2286 

2285 

2285 

2284 

2283 


2245 
2245 
2244 
2243 
2243 


22o5 
2204 
2204 
2203 
2202 


2i65 
2x65 
2164 
2x63 
2i63 


2126 

2X25 

2x24 
2x24 

2X23 


2086 

2086 

2o85 
2o85 
2084 


2048 
2047 
2046 
2046 

2045 


2009 
2000 
2008 
2007 
2007 


2449 
2448 
2448 

2447 
2446 


2407 
2406 
24o5 
24o5 
2404 


2365 
2364 
2364 
2363 

2362 


2324 
2323 
2322 
2322 
2321 


2283 

2282 
2281 
2281 
2280 


224a 
2241 

2241 

2240 

3339 


2202 
2201 
2200 
2200 
2x99 


2162 
2x61 
2x6x 
2x60 
2x59 


2122 
2X22 
2I2I 
2x20 
2x20 


2o83 
2o83 
2082 
2081 
2081 


2044 
2044 
2043 

2042 
2042 


2006 
2oo5 
2oo5 
2004 
2oo3 


M45 
2445 
2444 
2443 
2443 


24o3 
24o3 
2402 
240 X 
2401 


2362 

236i 

236o 

2359 

2359_ 

2358 

2357 

2357 

2356 

2355 


2320 
2320 
23l9 

23i8 
23i7 


2279 

2278 

2277 
2277 


11^ 

2237 

2237 
2236 


2x98 
2198 
2197 

"?^ 
2196 


2I5I 
2x57 
2x57 
2x56 


2x10 
21X8 
2XX8 
2II7 
21X6 


2080 
2079 
2070 
2078 
2077 


2o4x 
ao4i 
2o4o 
2039 
2039 


2oo3 
2002 
2001 
2001 
2000 


244a 
2441 
2441 
2440 
2439 


2400 

>398 
j397 


23x7 
23x6 
23x5 
23x5 
23x4 


2276 

2275 
2274 
2274 

2273 


2235 
2235 
2234 
2233 
2233 


2195 
2194 
2194 
2193 
2192 


2x55 
2x55 
2x54 
2x53 
2x53 


2x16 

21X5 

2xj5 

21X4 
2Xl3 


20-17 
2076 
2075 
2075 
2074 


2o38 
2o37 
2o37 
2o36 
2o35 


2000 

'999 
1998 
X998 
1997 


35 
36 

37 
38 

39 


40 
4i 
42 
43 
44 
45 
46 
47 
48 

49 
5o 
5i 

52 

53 
54 
55 
56 

u 

59 


2438 
2438 
2437 
2436 
2436 


1396 
2396 
2395 
»394 
»394 


2355 
2354 
2353 
2353 

2352 


23x3 
23x3 

23X2 
23X1 
23X1 


2272 
2272 

2271 

2270 
2270 


2232 
223l 
223l 
223o 

2229 


2192 
219I 
2190 
2100 
2189 


2X52 
2l5l 

2i5x 
2x5o 

2149 


2XX3 
21X2 
2III 
2III 
2XXO 


2073 
2073 
2072 
2072 
2071 


2o35 
2o34 
2o33 
2o33 

2032 


1996 
1996 
1995 
,994 

•1994 


4o 
4i 
42 
43 
44 


2435 
2434 
2433 
2433 

2432 


3393 
4392 
3391 
3391 
3390 


235i 
235q 
235o 
2340 
2348 


23lO 

23o9 
23oo 
23o8 
23o7 


2269 

2268 
2268 
2267 

2266 


2229 
2228 
2227 
2227 
2226 


2x88 
2x88 
2x87 
2x86 
2x86 


2x4o 
2148 

2x47 

2X47 

2x46 


2x09 
2100 
2x08 
2107 
2x07 


2070 
2070 
2060 
2068 
2068 


2032 

2o3i 
2o3o 
2o3o 
2029 


X993 
X993 
1992 
X991 
1991 


45 
46 

% 

5o 

Si 

53 

S3 
S4 

^■ 
96 

u 

59 

S. 


243 1 
243i 
243o 
2429 
2429 


3389 

2387 
2387 


2348 
2347 
2346 
2346 
2345 


23^ 

23q5 
23o4 
23o4 


2266 

2265 
2264 

2264 

2263 


2225 
2225 
2224 
2223 
2223 


2x85 
2x84 
2x84 
2x83 
2182 


2x45 
2x45 
2x44 
2x43 
2x43 


2X06 

2io5 
2io5 
2104 
2io3 


2067 
2066 
ao66 
2o65 
2c)64 


2028 
2028 
2027 
2026 
2026 


'1 

1987 


2428 
2427 
2426 
2426 
2425 


2386 
2385 
2384 
2384 
2383 


2344 
2344 
2343 

2342 
2342 


23o3 

23o2 
2302 

23oi 
23oo 


226a 

2262 
2261 

2260 

2260 


2222 
2221 
2220 
2220 
2219 


2182 
2181 
2180 
2180 
2179 


2l42 
2l4l 

2i4x 
2i4o 
2x39 


9xo3 

2IC2 
2101 
2XOX 

aioo 


2064 i 

2063 

20O2 

2062 

2o6x 


2025 
2025 
2024 
ao23 

2023 


1987 
1986 
1986 
X985 
1984 


8. 


1*42' 


P43' 


1<»44' 


i*>4y 


I*' A&\V 47' 1 


P48' 


P49' 


V5(y 


V5V 


P5iy 


V5& 



^••i«l TABLE XXIL 

Proportional Logiriihms. 


8. 

o 

1 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

13 

i3 
14 
i5 
i6 

\l 

'9 

30 
21 
22 
23 
24 
25 
26 

3f 

32 

33 
34 
35 
36 

U 

39 
4o 
4i 

S 

44 
45 

46 
47 
48 

49 
5o 
5i 

52 

53 
54 

-w 

56 
5? 
58 

59 


k m 
VS4f 


k m 
V5& 


h m 
V5& 


k m 


k m 
P58' 


km 
P59' 


h m 


k m 
y 1' 


h VI 


k m 


k m 


9. 



I 

a 

4 
5 
6 

I 
9 

10 

XI 

12 
i3 
i4 
i5 
16 

17 
18 • 

«9 
20. 

31 
22 
23 
24 
2$ 
26 

27 
38 
29 

3o 
3i 

32 

.33 
34 
35 
36 

^ 
39 
40 
4i . 

42 

43 

45 
6^ 
41 
48 
49 
5o 
5i 

52 

53 

54 

"55" 

56 

57 
58 

-59. 

S. 


1984 
1983 
1982 

1982 
1981 


1946 
1945 
1944 
1944 
1943 


1908 
1908 
1907 
1906 
,906 


1871 
1870 
1870 


xft34 
i833 
i833 
i832 
i83i 


1797 
1797 
1796 
1795 
1795 


1761 
1760 
1760 
1759 
1759 


1725 
I7a4 
I7a4 
1723 
1722 


X6&9 
X689 

x688 
1687 
X687 


i654 
x653 
i652 
x652 
x65i 


16x9 
x6i8 
1617 
1617 
1616 


1981 
1980 

»979 
1979 
1978 


.943 
194a 
1941 
1941 
1940 


1905 
1904 
1904 
1903 
1903 


1868 
1867 

^866 
i865 


i83i 
i83o 
i83o 
1829 
1828 


1794 
1794 
1793 
179a 
179a 


1758 
1757 
1757 
1756 
1755 


III] 

1721 
1720 
1719 


x686 
x686 
i685 
1684 
x684 


i65x 
i65o 
x65o 
1649 
1648 


x6i6 
x6i5 
x6i4 
x6i4 
x6i3 


'977. 
1977 
1976 
1975 
1975 


1939 

I9I2 
1938 
1937 


1902 
1901 
X901 
1000 

1899 


i865 
1864 
i863 
i863 
1862 


1828 
1827 
1827 
1826 
1825 


1791 
X791 

1789 


1755 
1754 
1754 
1753 
1752 


1710 
X718 
1718 

IV- 7 


i683 
x683 
X682 
x68i 
i68x 


i648 
i647 
i647 
x646 
x645 


x<^x3 

X6X2 

16x2 
16x1 
x6io 


1974 
1974 
1973 
1972 
1972 


1936 
1936 
1935 
1934 
1934 


1898 
1897 
1896 


1862 
1861 
i860 
i860 
1859 


1825* 

X824 

1823 

1823 

1822 


1788 
,788 

1786 


,75a 
1751 
1751 
1750 
1749 


1716 
17x5 
1715 
1714 
1714 


x68o 
x68o 
x67g 
1678 
1678 


x645 
x644 
1644 
x643 
1643 


1610 
X609 
X609 
x6o8 
1607 


» 1971 
1970 
1970 


1933 
,$33 
1932 
193 1 
,93, 


1896 
1895 
1894 
1894 
1893 


i85o 
1858 
1857 
1857 
i856 


1822 
1821 
1820 
1820 
1819 


1785 
1785 
1784 
1783 
1783 


"1 

1748 
1747 
1746 


17x3 
17x2 
1712 
171 1 
17x1 


1677 

X676 
X675 


x642 
x64i 
i64i 
x64o 
x64o 


1607 
x6o6 
x6o6 
x6o5 
x6o5 


1968 
1967 

;^ 

1965 


1930 
1929 

nil 
1928 


1893 
1892 
1891 
1891 
1890 


1855 
i855 
i854 
i854 
i853 


1819 
1818 
1817 
1817 
1816 


1782 

1781 

1781 
1780 
1780 


1746 
1745 
1745 
1744 
1743 


17x0 
1709 
1700 
1708 
1708 


1674 
1674 
X673 
X673 
X672 


1^ 

i638 
i637 
x637 


1604 
i6o3 
x6o3 
x6o2 
x6o2 


1965 
1964 
1963 
1963 
1962 


1927 
1926 
1926 
1925 
1924 


1889 
1889 
1888 
1888 
1887 
1886 
1886 
i885 
i884 
i884 


i852 
x852 
i85i 
i85o 
i85o 


1816 
i8i5 
i8i4 
i8i4 
i8i3 


\7.t 

1778 
1777 
1777 


1743 
1742 
174a 
1741 
1740 


1707 
1706 
1706 
1705 
1705 


X671 
1671 
X670 


i636 
x635 
i635 
i634 
x634 


x6oi 
1600 
x6oo 

1599 
1599 


1962 
1961 
i960 
i960 
1959 


1924 
1923 
1923 
1922 
1921 


1849 
i84q 
i848 
1847 
1847 


1812 
1812 
1811 
181 X 
x8io 


1776 
X775 
1775 
1774 
1774 


1739 

1737 


1704 
1703 
1703 
170a 
1702 


x668 
1668 
X667 
X667 
x666' 


x633 
x633 
x632 
iB3i 
x63x 


1598 
.5^ 


1958 
1958 
1957 

1056 
1956. 


1921 
1920 
1919 
1910 
1918 


i883 
!8S) 
tSSa 
1881 
i88x 


1846 
1845 
1845 
,844 
1844 


1809 
1809 
x8o8 
1808 
1807 


1773 
177a 
177a 
1771 
1771 


1734 


170X 
1700 
1700 

'^ 
1699 


x665 
x665 
1664 
x664 
x663 


x63o 
x63o 
1629 
X628 
X628 


1595 
1595 
1594 
1593 


1955 
1955 
1954 
1953 
1953 


1918 
1917 
1916 
1916 
1915 


1880 
1880 

\n 

1878 


1843 
1843 
1842 
i84i 
i84i 


x8o6 
x8o6 
i8o5 
i8o5 
1804 


'1 
.768 


X734 
1733 
1733 
1732 
1731 


X698 
X697 
X697 
X696 
X696 


x663 
X662 
x66i 
x66i 
x66o 


X627 
X627 
1626 
X626 
1695 


159a 
1591 
1591 
1590 


1952 
1951 
1951 
1950 
19JO 


1914 
1914 
191 3 
X913 
X912 


z 

1876 
1875 
1875 


1840 
1839 
1839 
i838 
i838 


i8o3 
i8o3 
1802 
1802 
1801 


IS? 

1765 


1731 

1730 
1730 
1720 
1728 


1695 
1694 
X694 
1693 
1693 


x66o 

i658 
i658 
i657 


1624 
^1624 
1623 
1623 
1632 


i589 

i5M 
i588 
1 587 


1948 
'947 
1946 


1911 
191 1 
1910 
1909 
1909 


1874 
1873 
1873 

1872 
1871 


1837 
i836 
i836 
1835 
i835 


1800 
1800 

1798 


1764 
1763 
1763 
1762 
1769 


1728 
X727 

1726 
1725 


1692 
1692 

'^ 
1690 

1690 


x657 
i656 
x655 
i655 
x654 


162 1 
1621 
1620 
1620 
1619 


.■IS 

x585 
i585 
x584 


9. 


P54' 


l*>5y 


V5& 


1^57' 


Vd& 


1^50' 


20 iy 


2° r 


OP ^ 


sr* 2f 


y 4' 



TABLE XXII. l^^^ 
Proportional Logurithmft. 


8, 

o 

I 

2 

3 

4 

" 5 

6 

7 
8 

9 

lO 

II 
la 
i3 
i4 
i5 
i6 

17 
i8 

'9 

30 
31 
33 
33 
54 


y 9 


h m 


k m 


A m 
y 8^ 


A » 


A m 


A m 


A m 
aP12 


A m 


A m 
2^14' 


A m 
TVS 


8. 

1 

3 

3 
4 

5 

7 
8 

9 
10 
u 

13 

i3 

14 

TT 

16 
17 

18 
»9 

30 

31 
33 
33 
34 
35 

36 
37 

38 

39 

3i 

33 

33 
34 
35 
36 

% 
39 
4o 
4i 
43 
43 
44 

-^ 

46 
47 
48 

49 
5o 
5i 

53 

53 
54 
5? 
56 

% 

R. 


i584 
i583 
i583 
1 583 
i5lti 


i54q 
i548 
1548 
i547 
1 547 


i5i5 
i5i4 
i5i4 
i5i3 

l5l3 


i48i 
1 480 
1479 
1479 
147B 


1447 

i446 
1446 
1445 
i445 


i4i3 
i4i3 
14:3 

1413 

i4ii 


i38o 
1379 

1378 


i347 
i346 
i346 
1345 
i345 


i3i4 
i3i4 
i3i3 
i3i3 

l3l3 


lada 
.1381 
1381 
1 380 
1380 


1349 
1349 
1348 
1348 

1347 


i58i 
i58o 
!58o 
1 579 
1578 


1 546 
i546 
i545 
1544 
1544 


l5l3 

i5ii 
i5ir 
i5io 
i5io 


1478 
i477 
1477 
1476 
1476 


1444 
1443 
1443 
1443 
1443 


Mil 
i4io 
1409 
1409 
i4od 


1376 
1376 
1375 


1344 
,344 
i343 
i343 
1 343 


i3ii 
i3ii 
i3io 
i3io 
i3o9 


ia7Q 
1378 
1378 

1377 
1377 


1347 
1346 
1346 
1345 
1345 


i577 
i577 
1576 
1576 


1543 
i543 
1 543 
1543 
i54i 


i5o8 
i5o7 
i5o7 


1475 
1474 
1474 
1473 
1473 


i44i 
i44i 
]44o 
i44o 
1439 


i4o8 
1407 
1407 
i4o6 
i4o6 


1374 
1374 
1373 
1373 
1373 


i343 
i34i 
i34o 
i34o 
,339 


i3o9 
i3o8 
i3o8 

1 307 
i3o7 


1376 
1376 
1375 
1375 

1274 


1344 
134:* 
1343 
1243 

1343 


1 575 
1 574 
1 574 
i573 
i573 


/1 540 
1 540 
1539 

lis 


i5o6 
i5o6 
i5o5 
i5o4 
i5o4 


1472 
147a 
i47t 
1470 
1470 


1438 
1438 
1437 
1437 
1436 


,4o5 
i4o4 
i4o4 
i4o3 
i4o3 


1373 
137. 
i37i 
1370 

1370 


1339 
1338 
1338 
1337 
i337 


i3o6 
i3o6 
i3o5 
i3o4 
i3o4 


1274 

1373 

1373 
1373 
1371 


I34l 
1 341 

i34o 
i34o 

,339 


,573 
1571 
1571 

1570 
1570 


1 538 
1537 
i536 
i536 
i535 


i5o3 
i5o3 

l503 
l503 

i5oi 


1469 

\% 

1468 
1467 


1436 
1435 
1435 
1434 
1433 


i4oa 
i4oa 
i4oi 
i4of 
1400 


i368 
1367 
i367 


i336 
i335 
1335 
1334 
1334 


i3o3 
i3o3 

f303 
l303 

i3oi 


1371 

1370 
1370 
1369' 

136^ 


1339 

1338 
1338 
1337 
1337 


35 
36 

a? 

38 

39 

3o 
3i 

33 

33 
34 
35 
36 

39 

40 

4i 
43 
43 
44 

4f 
46 

47 
48 

49 
5o 
5i 

53 

53 
54 
55 
56 

57 
58 

59 

8. 


1569 


1535 
1534 
1534 
1533 
1 533 


i5oo 
i5oo 
«499 


1467 
i466 
■465 
1465 
1464 


1433 
1433 
i43a 
i43i 
i43i 




1366 
i366 
i365 
i365 
i364 


i333 
i333 
i333 
i333 
i33i 


i3oi 
i3oo 
i3oo 
1390 
1398 


136^ 

1368 
1367 
1367 
1366 


ia36 
1335 
1335 
1234 
1334 


i566 
i566 
1 565 
i565 
1564 


i533 
i53i 
i53i 
i53o 
i53o 


1498 
1497 
1496 
1496 
1495 
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99969 


04217 


99911 


99622 


07701 


99703 


i3 


56 


00756 


99997 


oaSoT 




04346 


99*; to 


r? 


99621 1 


07730 


99701 


34 




i3 


27 


00785 


99997 


O253o 


< 1437 5 


999^^9 


99819 


07759 


99699 


33 




[4 


38 


oo8j4 


99997 


oa!>6o 


9*//*7 


o43{>4 


99907 


06047 


998.7 


O77t50 


^p^ 


ii 




14 


39 


C30844 


99996 


025S9 


999^36 


04333 


99906 


06076 


99W15 


07817 


99t«^4 


3i 




(5 
i5 


3o 
3i 


00873 


99996 


02618 


99966 


04362 


99905 


o6to5 


998iJ 


0764G 


99693 


3o 

2 


— - 


009^12 


9999^ 


02647 


99965 


04391 


99904 


061 34 


99813 


07875 


99689 


i5 


33 


0093 1 


9999*> 


02676 


99964 


04420 


9990a 


06 J 63 


99810 


07904 


99667 




iG 


^3 


00960 


99995 


02705 


q^l 


04449 


99901 


06192 


99808 


07933 


95^)85 


a? 




i6 


34 


(10989 
010 tB 


99995 


02734 


99963 


04478 


99S96 


0622 f 


9980b 


07962 


99683 


26 




»7 


3^ 


99995 


02763 


99963 


o45fJ7 


06250 


99804 


07991 


99Cbo 


a5 






3G 

37 


01047 


99995 


02792 


99961 


04536 


99897 


06379 
o63t)8 


9980J 


080 30 

08049 
08078 


99<>78 


34 
a3 


~ 


01076 


99994 


02821 


99960 


04565 


99896 


99tkM 


99676 


i6 


38 


01 ro5 


99994 


038C0 


99959 


04594 


99bp4 


06337 


99799 


99*^-] 


aa 




"9 


39 


on 34 


99994 


02870 
o39(»8 


^^ 


04623 


99894 


oG3C^ 


99797 


ti8i07 


"^Pl 


21 




19 


40 


01 (64 


99993 


04653 


99892 


06395 


99795 


081 36 


996*^8 


20 




:jo 


4t 


01 193 


99993 


02938 


99957 


0468a 


-^ 


06434 


99793: 


06165 


nT. 


1 

■7 




20 


43 
43 


Or223 


9^^^ 


029G7 


99956 


04711 


0G453 


99792 1 


08T94 
0S223 


99(X.^ 
99<J6i 


— 


Ol35l 


99992 


02996 


99955 


o474o 


99868 


06482 


'^.t 


31 


44 


ot38o 


99992 


o3o25 


99954 


04760 
04798 


99K86 


o65u 


06252 


99659 


lO 




2:3 


4*1 


oi3o9 
01338 


99991 


o3o54 


99953 


9t>885 


o654o 


99786 


08261 


99(it)7 


i5 




■r> 


46 


99991 


o3o83 


9995a 


04827 


99863 


06569 
06596 


99784 


o83ro 


99<>b4 


i4 





s3 


47 


01 J67 


99991 


o3 M 2 


59952 


0485G 


99883 


99783 


083J9 


99tib3 


i3 





23 


46 
49 


or3^ 


99990 


o3i4i 


9995 z 


048&5 


9988. 


oab7 


9.;7So 


oS366 


99649 


la 






01435 


99990 
999^9 


o3t70 


99930 


04914 


99679 
99^78 


o6656 


99778 


08397 


99*^47 


34 


^0 


01454 


o3i99 

o33 26 


99949 
9994s 


04943 


06685 


99776 


084^6 


99*-^44 


10 





i^i 


fti 


01463 


99969 


04972 


99S76 


06714 


99774 


08455 


99642 


% 





a5 


,^3 


oi5r3 


99960 
99988 


o3;(57 


999^7 


o5ooi 


99875 


06743 


99773 


o8484 


if 





7fi 


53 


01 543 


03286 


99946 


o5o3o 


99^7^ 


06773 


99770 


o85i3 


1 





3G 

37 


54 


oi57t 


9998Q 


o33iG 


999^ :> 


o5o59 

"5^^e 


9987a 


06802 


997t)8 


06542 


99hJL» 


6 






01600 


99967 


03345 


99944 


99870 


0683 1 


997G6 


06571 


"^1^^^ 


^7 


Sfi 


oi6?9 
01656 


99987 


03374 


99943 


li%\ \1 


99669 


06860 


99764 


0S600 


99bJo 


4 





afi 


'n 


99986 


o34fi3 


9994a 


o5[46 


99867 


06889 
0691& 


9976a 


08629 
06658 


99f>27 


J 





aR 


58 


01687 


99<?S6 


o3432 


99941 


o5i75 


996m 


99760 


99625 


3 


c 


39 


59 


or7i6 


99985 


o346i 


99940 


o52o5 


99864 


06947 


99758 


066S7 


99622 


I 





39 


&. 


01745 


99985 


03490 


99939 


o5a34 


99863 
N* sine. 


06976 


99756 


0^716 


99619 




IT 





N. rm 


N. sitic- 


N. POB 


N. sin*. 


N. rm. 


\. f^m 


N. sine. 


P*. COS. 


N. sihfi. 


f 


fP 


88* 


8r 


m 


85'' 
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pMtt 

29 

c 
o 
I 

I 
a 

2 

3 
3 
4 
4 
5 
5 
6 

6 

7 
7 
8 
8 

9 
9 

lO 
lO 

II 
II 

12 

12 

x3 
i3 
i4 
i4 
i5 

i5 
i5 
i6 
i6 
17 
17 
18" 
i8 
19 
»9 

20 
20 
21 
21 
22 
22 
23 
23 

24 
25 
25 
26 
26 

27 
27 
28 
28 

29 
i2. 


M 

c 

I 

2 

3 
4 
5 
6 

i 

9 
10 
II 
12 

73 
i4 
i5 
16 

17 
18 

^9 
20 
21 
22 

23 

24 
15" 
26 

27 
28 
29 
3o 

IT 

32 

33 

34 
35 
36 

37 
38 
39 
40 
4i 
42 

43 
44 
4*^ 
46 

il 

n 

5i 
5? 
.53 
54 
55 
56 

57 
58 


SP 


ep 


1 — 

7« 


8^ 


9<» 




N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


iN. COS. 


6^ 

It 

57 
56 
55 
54 
"53 

52 

§1 
5o 

t 

47 
46 
45 
44 
43 
42 

4i 
4o 

^ 

37 
36 

35 
34 
33 

32 

3i 
3o 

'it 

27 
26 

25 

24 

23 
22 
21 
20 

1 

17 
16 

i5 
14 
i3 
12 

TT 
10 

t 

7 
6 

"T 
4 
3 

a 
I 



4 

4 
4 
4 
4 
4 
4 
4 

4 
3 
3 
3 
3' 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 ' 





' 


08716 
08745 
08774 
o88o3 
o883i 
08860 
08889 


99619 

99614 
99612 
99609 
99607 
99604 
99602 

99590 


10453 
10482 
io5ii 
io54o 
io569 


99452 

& 
99443 
99440 
99437 
99434 


1 2 187 
12216 
12245 
12274 

12302 

1 233 1 
i236o 


99255 
99251 
99248 
99244 
99240 
99237 
99233 


13975 

i4oo4 
i4o33 
i4o6i 
14090 


99027 
99023 
99U19 
99015 
99011 
99006 
99002 


15643 
15672 
15701 
1S730 
1S758 
15787 
i58l6 


98769 
98764 
98760 
98755 
98751 
98746 
98741 


08918 
08947 
08976 
09005 
09034 
09063 


10655 
10684 
107 1 3 
10742 
10771 
10800 


9943. 
99428 
99424 
99421 
99418 
994i5 


12389 
12418 
12447 
12476 
i25o4 
12533 


99230 
99226 
99222 
99219 
99215 
99211 


14119 
i4i48 
14177 
i42o5 
14234 
14263 


98998 
98994 

98978 


15845 
15873 
15902 
1 593 1 


9^737 
98732 
98728 
98723 
98718 
98714 


09092 
09121 
09150 
09170 
09208 
09237 


99586 
99583 
99580 
99578 
99575 
99572 


10829 
io858 
10887 
10916 
-10945 
10973 


99412 
99409 
9940b 
99402 

& 


12562 

12591 
12620 

12049 
^2678 

12706 


99208 
99204 
99200 

99*97 
99103 
99189 


14292 
14320 
I434Q 
14378 
14407 
14436 


9»973 
98953 


16017 
16046 
16074 
i6io3 
i6i32 
16160 


98709 
98704 
98700 
98695 
9869c) 
98686 


09266 
09295 
09324 
09353 
09382 
09411 


99570 

99564 
99562 
99550 
99556 
99553 
99551 
99548 
99545 
99542 
99540 


11002 
iio3i 
11060 
11089 
11118 
11147 


99393 

99383 
99380 
99377 


12735 
12764 
12793 
12822 

1 285 1 
12880 


99186 
99182 
99178 
99175 
99171 
99167 


14464 
14493 
14522 
i455i 
i458o 
i46o8 


98948' 
98944 
98940 

??¥ 
98931 

98927 


16189 
16218 
16246 
16275 
i63o4 
16333 


98681 
98676 
98671 
(^667 
98662 
98657 


09440 

ss 

09527 
09556 
09585 


1 1 176 

II205 

1 1 234 
1 1 263 
1 1 291 
1 1 320 


99374 
99370 
99367 
99364 
99360 
99357 


12908 
12937 
12966 
12995 
i3o24 
i3o53 


99163 
99160 
99156 
99152 
99148 
99*44 


14637 
14666 
14695 
14723 
14752 
14781 


98933 
^19 
98914 

98906 
9890a 


i636i 
16390 
16419 
16447 
16476 
i65o5 


98652 
98648 
98643 
98638 
98633 
98629 


09614 
09642 
09671 
09700 


99537 
99534 
99531 
99528 
99526 
99523 


ii34q 
1 1378 
11407 
II436 
II465 
1 1494 


99354 
99351 
99347 
99344 
99341 
99337 


i3o8i 
i3iio 
i3i39 
i3i6d 
i3i97 

13226 


99141 
99137 
99133 
99129 
99125 
99122 


i48to 
14838 
14867 
14896 
14925 
.14954 


98897 

^884 
98880 
98876 


16533 
16562 
16591 
16620 
1664s 
16677 


98624 
98619 
98614 
98609 
96604 
98600 


09707 
09816 
09845 
09874 
09903 
09932 


99520 
99517 
995i4 
99511 

99506 


11523 
1 1 552 
ii58o 
11609 
11638 
11667 


99334 
99331 
99327 
99324 
99320 
993 »7 


13254 
13283 
i33i2 
i334i 
13370 
13399 


99118 
99"4 
99110 
99106 
99102 
99098 


14982 
i5oii 
i5o4o 
15069 
i5o97 
i5i26 


98871 
98867 
98863 
98858 
98854 
98849 


16706 
16734 
16763 
1G792 
16820 
16849 


98595 

98580 

9^^75 
98570 


09961 
09990 

lOOIO 

10046 
10077 
10106 


995o3 
99500 
99497 
99494 

99488 


1 1696 
11725 
11754 
1 1783 
11812 
11840 


99314 
99310 

99307 
993o3 
99300 
99297 


13427 
1 3456 
13485 
i35i4 
1 3543 
13572 


99094 
99001 

99087 
99083 
99079 
99075 


i5i55 
i5i84 

l52I2 

i524i 
15270 

15299 


98845 
98841 
98836 
98832 
98827 
98823 


16878 
16906 
16935 
16964 
16992 
17021 


98565 
9856i 
98556 
08551 
98546 
98541 


ioi35 
10164 
10192 
10221 

10250 

10279 


99485 
99482 
99479 
994753 
99473 
99470 


11869 
TT898 
11927 
1 1956 
11985 

120l4 


99293 
99200 
99266 
99283 

99279 
99276 


i36oo 
13629 
13658 
i3687 
13716 
13744 


99071 

HI 

9905 1 


1 5327 

15356 
15385 
i54i4 
15442 
1 5471 


98818 
98814 

& 

98800 
98796 


i7o5o 
17078 
17107 
I7i36 
17164 
17193 


98536 
9853 f 
98526 
98521 
98516 
985ri 


io3o8 
10337 
10366 
10395 
10424 
10453 


99467 
99464 
99461 
99458 
99455 
99452 


12043 
12071 
12100 
I2I29 
12158 
12187 


99272 
99260 
99265 
99262 
99258 
99255 


13773 
i38o2 
i383i 
i386o 
13889 
13917 


99t'47 
99043 

& 

99o3i 
99027 


i55oo 
15529 
15557 
15586 
i56i5 
15643 


98782 
98778 

98^ 


17222 
17250 
17279 
17308 
17336 
17365 

N. C.8. 


985i^ 
98501 
98496 
98491 
98486 
98481 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. sine. 


M" 


83* 


83* 


8P 


80* 
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o 

I 
I 

3 

a 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
7 
8 

9 
9 

lO 
lO 

11 
II 

la 

12 

i3 
i3 
i4 
i4 

i4 
i5 
i5 
i6 
i6 
>7 

\l 

i8 
'9 
»9 

20 

ao 
ai 

21 
21 

aa 

22 

aF 

23 
24 
24 

^l 

25 

aG* 

26 

37 

U 

Jiff 


M 
o 

I 
a 
3 
4 
5 
6 

I 

9 
to 
II 
la 

IT 
i4 
i5 
i6 

1 

»9 
ao 
ai 
aa 

23 

a4 

26 
27 

a6 

,S 

3i 
3a 
33 
34 
35 
36 

37 
38 

4i 
4a 

43 
44 
45 
46 
47 
48 

P 
5o 

5i 
5a 
53 
54 
55' 
56 
57 
58 

1 


l(P 


ii» 


w 


id^ 


14» 


60 

57 

56 
55 
54 
53 

52 

5i 
5o 

it 

47 

46 
45 
44 
43 
4a 

4i 
4o 

^ 

37 
36 

35- 

34 

33 

3a 

3i 

3o 

It 
11 

35 
34 
23 
22 
21 
20 

I 

17 
16 

i5 
14 
i3 
12 

11 
10 

I 

7 
6 

"5 

4 
3 

3 
I 



I— 
6 
6 
6 
6 
6 
6 
6 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
4 
4 
4 
■4 
4 
4 
4 
4 
4 

4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 

2 

a 
2 

a 
a 
a 

a 

a 
a 
I 
I 
1 

I 
I 
1 

I 

1 

I 







N.siiie. 
17365 
17393 
I74aa 
17451 

17537 


N, COS. 


N.sine.jN. cos. 


N.sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


98481 
98476 
98471 
98466 
98461 
98455 
98450 


19081 

19167 
19195 
I9aa4 
1 9a 5a 


98163 

98i5a 
98146 
98140 
98135 
98129 


20791 
20820 
20848 
20877 
20905 
30933 
ao96a 


97815 

^^ 

97797 
97778 


33495 

33533 
23553 
2358o 

32608 

33637 
32665 


97437 
97430 
97434 
97417 
97411 

^& 


24193 
24220 
a4a49 
34377 
243o5 
24333 
34363 


97o3t) 
97023 
97015 
97008 
97001 


17565 
17594 
I76a3 
17651 
17680 
17J08 


98445 
98440 
98435 
98430 
984a5 
984ao 


19381 

\& 

19366 
19395 
I94a3 


98ia4 
98118 
^iia 
98107 
98101 
98096 


ao990 
21019 
21047 
31076 
aiio4 
aii3a 


97773 
97766 
97760 
97754 
97748 
97743 


32693 

33733 
33750 

33778 
33807 
32835 


97378 
97371 

97365 
97358 


34390 
a44i8 
34446 
34474 
a45o3 
34531 


96939 
96952 


17766 

f785a 
17880 


98414 
98409 
98404 
98399 


1945a 
19481 

\& 
19566 
19595 


08067 
^1 


21161 
aii8o 
aiaid 
aia46 
a 1375 
ai3o3 


97735 
97730 
97733 
97717 
9771 1 
97705 


aa863 
23893 
23930 
33948 
33977 
a3oo5 


97351 
97345 
97338 
97331 
97335 
97318 


34559 
34587 
346i5 
34644 
34673 
34700 


96937 
96930 

96916 
96909 
96902 


17909 

17966 

'Z995 
f8oa3 

i8o5a 


98383 
98378 
98373 
98368 
9836a 
98357 


19633 
1965a 
19680 
19709 
\9737 
19766 


98056 
98050 
98044 

& 

98037 


ai33i 
ai36o 
21388 
ai4i7 
31445 
31474 


97698 
97667 


23o33 
a3o6a 
33090 
a3ii8 
33i46 
23175 


97311 
973o4 
97398 

97384 
97378 


34758 
34756 
34784 
a48i3 
34841 
34869 


96880 
96873 
96866 
96858 


18081 
18109 
i8i38 
18166 
18195 
i8aa4 


9835a 
98347 
98341 
983J6 
9833 1 
98325 


19794 
19823 
19851 
19880 
19908 
19937 


980a I 
98016 
98010 
98004 
97998 
97992 


ai5oa 
ai53o 
a 1559 
a 1 587 
ai6i6 
ai644 


97661 
97655 
97648 
97643 
97636 
97630 


33303 
33231 

23260 
23288 
233i6 
33345 


97371 
97364 
97357 
97251 
97344 
97337 


34954 
34983 
35oio 
35o38 


96851 
96844 
96837 
96829 
96822 
96815 


18252 
18281 
i83<>9 
18336 


98320 
983i5 
983io 
983o4 
98299 
98394 


19965 

19994 
aooaa 
aoo5i 
aoo70 
aoio8 


97987 
97981 
97975 

^1 

97958 


a 167a 
ai7oi 

31786 
31814 


97633 
97617 
97611 
97604 
97598 
97593 


23373 
23401 
23429 
23458 
23486 
235i4 


97330 
97333 
97317 
97310 
97303 
97196 


35o66 
35094 

35l32 

25i5i 

25179 
25207 


96807 
96800 

96778 
96771 


i84a4 
i845a 
i848i 
f85o9 
18538 
18567 


98288 
98283 
98277 

98267 
98261 


aoi36 
aoi65 
30193 
aoa22 

20250 

20279 


97952 
97946 
97940 
97934 
97928 
97922 


31843 
21871 
21890 
21928 
21956. 
21985 


97585 
97553 


33543 
a357i 
23599 
33627 
23656 
23684 


97189 
97483 
97176 
97*691 
9716a 
97155 


25235 
25263 
25291 

25320 

25348 
25376 


96764 
96756 

96749 
96743 
96734 
96727 


18595 
i86a4 
i865a 
18681 
18710 
18738 


98256 
98250 
pa45 
98240 
98234 
98229 


2o3o7 
20336 
ao364 
20393 
ao4ai 
ao45o 


979«6 
97910 


220l3 
2204 1 
22070 
22098 
22126 
22155 


97547 
97541 
97534 
97538 
97531 
975t5 


2371 a 
a374o 
33769 

33853 


97148 
97141 
97134 
97137 

971 30 

97113 


25404 
25432 
35460 
35488 
355 16 
35545 


96719 
96712 
96705 
96697 

9668^ 


18767 
18795 
r88a4 
i885a 
18881 
18910 


982a3 
98ai8 
98a 1 a 
98ao7 
98aoi 
98196 


ao478 
ao5o7 
20535 
ao563 
ao59a 
ao6ao 


97881 
97875 

^^ 

97857 
97851 


22183 

aaaia 
2aa4o 

33368 

33397 

32325 


97508 
975oa 
97406 
97460 
97433 
97476 


3388a 
33910 
33938 
23966 
23995 
24023 


97106 
97100 

97079 
97073 


35573 
356oi 
35629 
25657 
?5685 
25713 


96675 
96667 
96660 
96653 
96645 
96638 


18938 

;iS 

F9oa4 
1905a 
19081 


98190 
98185 
98179 
98174 
98168 
98163 


ao649 

ao7o6 
ao734 
ao763 
ao79i 


97845 

^U 

97827 
97821 
97815 


22353 
2238a 
aa4io 
33438 
33467 
32495 


97470 
97463 
97457 
97450 
97444 
97437 


a4o5i 
34070 
34108 
34i36 
34i64 
3419a 


97065 
97058 
9705 1 
97044 
97037 
97o3o 


a574i 
25760 
25798 
25826 
25854 
35882 


9663.1 
96623 
96615 
96608 
96600 
96593 


N. rn«. 


S. sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N. sine. 


M 


79» 


7ff» 1 TT 1 


«. 1 


7SP 1 
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27 
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le^ 


170 


18° 


19^ 


— 


9 


25SKa 


965q3 
96585 


N. Bine. 


N. CDS, 


N. sine. 


N. COS. 


N. fiiiic. 


N. rps. 


IH.iiiiie. 


N. €ns. 


37564 


96126 


29237 


9563o 


30902 


95io6 


33557 


94553 


60 


9 


o 


I 


2 Soto 


2759a 


96rT8 


29265 


95633 


30939 


950^8 


32 584 


94542 


U 


9 


.1 


a 


a5o38 


95578 


27620 


96T10 


29293 


956 T 3 


30957 


3u5t2 


94^)33 


9 


I 


3 


25966 


96570 


27648 


96102 


29321 


956o5 


30985 


95079 


32639 


94533 


57 


t 


1 


4 


25994 


96562 


37676 


96^6 


29348 


95596 


3tot2 


96070 


32667 


945 1 4 


55 


a 


5 


260:12 


96555 


27704 


29376 


95588 


3io4o 


95061- 


J3694 


945o4 


55 


8 


3 
3 


7 


aGo5o 


96547 


^7731 


9G078 


39404 


95579 


3 1068 


95o52 


32733 


94495 


54 
53 


8 
8 


26079 


96540 


^7759 


96070 


39432 


0571 


31095 


95043 


32749 


94485 


4 


B 


a6T07 


96533 


27787 


96063 


29460 


9556a 


31123 


95o33 


32777 


94476 


52 


8 


4 


9 


2G135 


q^524 


37815 


96054 


39487 


95554 


3n5r 


95024 


32804 


94466 


5i 


8 


5 


10 


26r63 


9<^5t7 


37843 


96046 


295.5 


95545 


31178 


9^oi5 


32833 


94457 


5o 


8 


5 


Tl 


26191 


t;65o9 


27871 


96037 


29543 


95535 


3i2o6 


95006 


32859 


94447 


it: 

47 i 




5 


la 
7J 


26119 


96502 


37a99 


96029 


2957T 


95538 


3 1 233 


94997 


33887 
32914 


94438 
94428 




26347 


96494 

964S6 


37927 


96021 


^ 


95519 


3i36i 


94968 


6 


j4 


26275 


27955 


96013 


95511 


312S9 
3i3i6 


94979 


J2942 


944.8 


46 




7 


t5 


263o3 


9<5479 


27983 


96005 


29654 


95502 


94970 


32969 


94409 


45 




7 


16 


2633 1 


9^471 


28011 


95^9 


2968a 


im 


3i344 


949*^ T 


3=997 


94399 


44 




B 


17 


26359 


96463 


a8o39 


39710 


3 1 372 


94953 


33o24 


lit 


43 


6 


9 


iB 
19 


36387 


96456 


28fj67 
28095 


9598T 
9^973 


39737 


95476 


J1J99 
31427 


94943 


33o5t 


42 
4. 


6 
6" 


a64i5 


96448 


29765 


95467 


94933 


33079 


94370 


V 


ao 


26443 


9<544o 


a8i33 


95964 


''■P9^ 


95459 


3.454 


9^924 


33 106 


94361 


40 


6 


9 


3E 


26471 


96433 


a8i5o 


95956 


3982 T 


95450 


3 1482 


94915 


33r34 


94351 


^9 


6 


TO 


2a 


265oo 


96425 


38178 


95948 


im 


95441 


3i5io 




33.6. 


94342 


38 


6 


It) 


a3 


26538 


96417 


28206 


95940 


95433 


3i537 


33189 


94332 


47 


6 




34 
af) 


26555 


954 ro 


28234 


95931 


29904 


95424 


3i565 


33316 


94332 


36 
35 


5 
5 


36584 


96402 


28262 


95923 


39932 


95415 


3.593 


94878 


33244 


943.3 


i:i 


vfi 


26612 


96394 
96385 


28290 


95915 


29960 


95407 


3.620 


94869 


33371 


943o3 


34 


^ 1 


la 


H-f 


26640 


2S3i6 


95007 
95898 


39987 


95398 


3.648 


94860 


33398 


942I4 


dS 




tJ 


a8 


2666S 


96379 


2B346 


3oot5 


95389 


31675 


9485 1 


33326 


3a 




i3 


20 


2669G 


9637< 


28374 


95890 
95S82 


3oo43 


95380 


3.703 


94843 


33353 


94274 


3i 




i4 


3i 
3r 


26724 


96363 


26402 


30071 


95372 


3 1730 


94832 


33381 


94264 


3o 

It 


n 


26752 


96355 


28439 


95^74 


30098 


95363 


3T758 


94833 


33408 


94254 


!i 


33 


26780 


96347 


28457! 


95865 


3oi26 


95354 


31786 


94Bi4| 


33436 


94245 




t5 


n 


26808 


95340 


28485 


95857 


3oi54 


95345 


3i8s3 


948o5 


334G3 


94235 


27 




i5 


31 


26936 


95333 


a85t3 


95849 


3oi82 


95337 


3i84i 


947^5 


33490 


94225 


26 




i& 


,1^ 


ti6^64 


96334 


28541 


9584 1 


30209 


95328 


3.868 


947S6 


335i8 


94a 1 5 


25 




(6 
>7 


36 

3? 


26892 


963 fO 


28569 


95833 


3oa37 


953^9 


3.896 


94777 


33545 


94206 


24 

23 




36920 


9^Bi)8 


28597 


958V4 i 


3o255 


95310 


3.923 


947t>a 


33573 


94196 


'7 


38 


26948 


96301 


28625 


95816 


30392 


95301 


3i95i 


94758 


336<K) 


94.8b 


22 




i& 




2697G 


9G203 
96365 


28653 


95807 


3o3jo 


95293 


31979 

32tHi6 


94749 


33527 


94i7tJ 


21 




rf» 


27004 


28080 


95799 


3o34S 


95j84 


947^0 


33655 


94167 


20 




i8 


41 


27o32 


96277 


38708 


9^701 
95782 


3o376 


95275 


32o34 


94730 


33683 


94157 


1 




_19 
19 


42 


271160 
271JS8 


96269 


38735 


3o4o3 


95266 


32fj6i 
32089 
33116 


9473 r 


33710 


94147 


-Y 


96^61 


38754 


9^774 


3i>43i 


95357 


947.2 j 


33737 


94i37 


atj 


44 


37TI6' 


96253 


a879^ 


95766 


30459 
3ci486 


95348 


94702 


33764 


94r37 


16 




20 


4t 


27144 


96245 


38820 


95757 


95240 


32 144 


&i 


i:^Z9' 


94Ti8 


i5 




3[ 


46 


27173 


9633s 


aSS47 


95749 


3u5i4 


95331 


32171 


338.9 


94108 


14 




21 


4t 


27200 


9G23Q 


2S&75 


95740 


3o54j 


95332 


33199 


94674 


33846 


94098 


i3 




^2 
22 


43 
49 


37228 


9622a 


38903 
2693 1 


95732 
95724 


3o57o 


95213 


33337 


94665 


3^874 
3390. 


94^ ►bS 


12 
(1 




27355 


96214 


3r>597 


952<.4 


32254 


94656 


94^^78 


aS 


->?; 


27284 


96206 


28959 


9^7«5 


3.^3 5 


95195 


32aS2 


94646 


33929 


94^^18 


to 




a3 


5r 


27312 


96198 


28987 


95707 


3.i653 


9^185 


J2J09 


94637 


33955 


94o58 


t 




a3 


&2 


27340 


96190 


29015 


95598 


3ti68o 


9^ til 


33337 


94627 


33983 


94049 




=4 


'il 


27368 


96 [83 


29^142 


9559t> 
955S1 


30708 


95168 


32364 


94618 


340.1 


94039 


7 




34 
a5 


54 
5^ 


2739(1 


96174 


29070 


3o736 


95>59 


32392 


94609 


34o38 


94029 


6 

-5 


— 


27424 


96166 


29.198 


9^^73 


3c.:63 


95[5tJ 


324.9 


94599 


34.^65 


940.9 


25 


56 


3745a 


96158 


29126 


95664 


3f>79i 


95i4i 


3=447 


i^ 


3409J 


94ci09 


4 




26 


57 


37480 


96t5o 


29154 


95656 


3*1819 


95t33 


J3474 


34.20 


^lW\ 


3 




aO 


5ft 


37508 


96142 


29182 


95547 


3c^B4^> 


95t24 


325o2 


94^7« 


34.47 


93989 


a 




37 


^9 


27536 


9fii34 


29209 


95539 


3<^74 


95m 5 


^'^;9 


9456« 


34.7iJ 


93979 


[ 





27 


cZ 


27^ 


96126 


29237 


9563n 


lf}9fJ3 


95to6 


32557 


94553 


34202 


93969 




IT 





N. fos. 


N. ftTS. 


7*1. sine. 


N. ro. 


H.'.ne. 


[S. ro». 


N, bI.io. 


IN. eoj, rs.iine. 


7 


4^ 


T-^ 


7'2° 


7P 


TCP 



»H»i««I TABLE XXIV. 


or Natund Sitid*. 


27 


JL 




30* 


2P 


S^* 


»» 


34» 


(io 


II 


N, si lift. 
34aoa 


95969 


N. sine. 


N. COS. 


N.shie. 


N. COS. 


N. 9in€. 


N. COS. 


N.siiie. 


N. COS. 


35837 


93358 


37461 


92718 


39073 


92o5o 


40674 


91355 




I 


34^20 


93959 


35864 


93348 


37488 


92707 


39100 


92039 
92028 


40700 


91343 


^ 


11 




2 


34^57 


93949 


35891 


93337 


375i5 


',^ 


39127 


40727 


9i33i 


11 




3 


34^84 


939^9 


35918 


93327 


37542 


39153 


92016 


40753 


91319 


57 


10 




4 


343 1 1 


93929 


35945 


93316 


37560 


92675 


39180 


92005 


40780 


91307 
91205 
91263 


56 


10 




5 


34339 
34366 


93919 


35973 


93306 


37595 


92664 


39207 


9'994 
91982 


40806 


55 


10 


3 
3 


6 

7 


939.^ 


36000 


93295 


37622 


92653 


39234 


4o833 


54 
"53 


10 
10 


34393 


93H99 


36027 


93285 


m 


92642 


39260 


91971 


40860 


91272 


4 


8 


34431 


9^9 


36o54 


9^2'jA 


92631 


39287 


91948 


4C886 


91260 


52 


10 


4 


9 


3444S 


93879 


36o8i 


93264 


37703 


92620 


39314 


40913 


91248 


5i 


9 


5 


10 


3447!) 


9iyb9 


36io8 


93253 


37730 


92609 


39341 


91936 


1® 


91236 


5o 


9 


5 


II 


345o3 


938b9 


36i35 


93243 


37757 


92508 


39367 


91925 


91224 


8 

47 


9 


5 
6 


12 


3453f> 


93849 


36162 


93232 


37784 


92587 


39394 


91914 


40992 


91212 


9 


34557 


93839 


36190 


93222 


3781 1 


92576 


39421 


91002 
91891 


41019 
41045 


91200 


6 


i4 


34584 


93839 


36217 


9321 1 


37838 


92565 


39448 


91188 


46 


7 


i5 


3.^6r^ 


933 r9 


36244 


93201 


37865 


92554 


39474 


& 


41072 


91176 


45 


8 


7 


i6 


34G39 


93S09 


36271 


?]X 


37892 


92543 


3950 r 


41098 


91164 


44 


8 


8 


17 


34566 


93789 


36298 


17^ 


92532 


39528 


91856 


4ii25 


91152 


4i 


'8 


8 
9 


i8 
»9 


34694 


36325 


93169 


92521 


39555 


91845 


4ii5i 


91140 


42 
4i 


8 
8 


347^1 


93779 


•3635.2 


& 


37973 


92510 


39581 


91833 


41178 


91128 


9 


20 


34748 


93769 


W^ 


'^ 


liiu 


39608 


91822 


4 1 204 


91 116 


4o 


7 


9 


21 


34775 


9374^ 


93i37 


39635 


91810 


4i23i 


91104 


3? 


7 


lO 


22 


34803 


36434 


93127 


38o53 


92477 


39661 


9»799 
91787 


41257 


91002 
91080 


7 


lO 


23 


3483o 


937J8 


3646r 


o3ii6 


38o8o 


92466 


39688 


41284 


37 


7 


II 
II 


24 
25 


34857 


93738 


36488 


93106 


38107 
38i34 


92455 


39715 


91775, 


4i3io 


91068 


36 
"31? 


7 
6' 


34884 


93718 


365i5 


93^4 


92444 


39741 


9»764 


4 1 337 


9io56 


12 


26 


34911 


93708 


36542 


38i6i 


92432 


39768 


91752 


4 1 363 


91044 


wV 


b 


12 


^T 


34939 


9^698 


365^ 


93074 


38i88 


92421 


39795 


91741 


41390 


9io32 


33 


b 


l3 


28 


349^^ 


9368B 


93o63 


38215 


92410 


39822 


91720 
91718 


4i4i6 


9ioi>c 


ia 


6 


i3 


v^ 


.34993 


93677 


36623 


93o52 


38241 


& 


39848 


41443 


91008 


3i 


6 


i4 
i4 


3o 
3i 


35a3T ; 
36o48 


9J^7. 


3665o 


93042 


38268 


39875 


91706 


41469 


9099O 
90984 


3<i 
It 


b 

5 


93657 


36677 


93o3i 


38295 


92377 


39902 


& 


41496 


i4 


32 


35075 


9J647 


36704 


93020 


38322 


92366 


39928 


41522,90972 


5 


i5 


33 


35 102 


93637 


3673! 


93010 


38349 
38376 


92355 


39955 


91671 


4i5^j 9^960 
41^.70 9^948 


27 


5 


lb 


34 


35i3o 


936^6 


36758 


a 


92343 


39982 


91660 


2b 


5 


i6 


35 


35i57 


936(6 


36785 


384o3 


92332 


40008 


91648 


ii6o'J 90936 


25 


5 


i6 
17 


36 

37 


35r64 


93606 


36812 


92978 


3843o 


92321 


4oo35 


91636 


ilQ2t 


90924 


24 

23 


4 
4 


352 n 


im 


36839 


92967 


38456 


92310 


40062 


91625 


4i655 


90911 


17 


38 


35^39 


36867 


92956 


38483 


92209 
92287 


40088 


91613 


4s68i 


90899 


22 


4' 


i8 


39 


35^66 


93575 


36894 


92945 


385io 


401 1 5 


91601 


41707 


90887 


21 


4 


i8 


4o 


35193 


93565 


36921 


92935 


38537 


92276 


4oi4i 


91590 


41734 


90875 


20 


4 


i8 


4i 


353ao 


93555 


36948 


92924 


38564 


92265 


40168 


9i5/R 


41760 


90863 


1 

17 


3 


Jl. 
»9 


42 

43- 


3bi47 


9mi 


36975 


92913 


38591 


92254 


4or95 
40221 


9^566 
91555 


41787 


9o85i 


3 
3 


35375 


93534 


37002 


92002 


38617 


92243 


4i8i3 


S^ 


20 


44 


354oa 


93524 


37029 
37056 


92892 


38644 


92231 


40248 


91543 


4i84o 


lb 


3 


20 


45 


35439 


935.4 




38671 


92220 


40275 


9i53i 


41866 


90814 


i5 


3 


21 


46 


35456 


935o3 


37083 


92870 


38698 


92200 


4o3oi 


& 


41892 


90802 


i4 


3 


21 


4f 


354H4 


93493 


371 10 


92859 


38725 


92108 


4o328 


4f9»? 
41945 


90790 


i3 


2 


22 
22 


•48 
49 


355n 


93483 


37137 


92849 


38752 


92186 


4o355 
4o38i 


9149^ 


90778 


12 
11 


2 
2 


35538 


93472 


37164 


92838 


38778 


92175 


9t484 


41972 


90766 


23 


5o 


35565 


9346a 


37191 


92827 


388o5 


92164 


40408 


91472 


41998 


90753 


10 


2 


23 


5i 


35591 , 


93452 


37218 


92816 


38832 


92152 


40434 


91461 


42024 


90741 


I 


2 


23 


52 


35619 


93441 


37245 


92805 


38859 
38886 


9214 1 


4o46i 


91449 


42o5i 


90739 


I 


24 


53 


3^547 


9i4J» 


37272 


& 


92f3o 


4o488 


91437 


42077 


90717 


7 


t 


74 

is 


54 
55" 


35674 ' 


93420 


37299 


38912 


92119 


4o5i4 
4o54i 


91425 


42104 


90704 


6 
5 


I 
t 


35701 


93410 


373:/6 


92773 


^ 


92107 


91414 


42i3o 


9C^2 


25 


5b 


35728 


934110 


37353 


92762 




4o567 


91402 


42156 


90680 


4 


I 


26 


57 


35755 


93389 


37380 


92751 


38993 


40594 


91390 


><2i83 


90668 


3 


I 


26 


58 


35783 


& 


37407 


92740 


30020 


92073 


40621 


91378 


42209 
42235 


90655 


2 





27 


i>9 


358 Tf> 


37434 


9x729 
92718 


39046 


92062 


40647 


91366 


90643 


I 





a? 


bo 


35837 


93353 


37461 


39073 


92o5o 


40674 


91355 


42262 


9o63i 








N. co?i. 


IM. Sine. 


N. COS. 


N.siiie. 


N. coa. 


[M.sine. 


N. COS. 


N.sin«. 


N. COS. 


N. siiio. 


(XP 


68^ 


er 


eep 


65P 



1 TABLE XXIV, i^ » 1 


Of NaUira) Sinea. 




96 





s»> 


aep 


27» 


88* 


2dR 


— 


14 
i4 


N. sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


42262 


9o63i 


43837 


89879 


SS 


89101 


46947 


88295 
88281 


48481 


57^^2 


60 




I 


42288 


90618 


43863 


89867 


89087 


46973 


485o6 


87448 


u 


i4 




2 


423i5 


90606 


43880 
43916 


89854 


45451 


89074 


46999 


SS"?7 


48532 


87434 


'1 




3 


4a34i 


^^, 


89841 


45477 


89061 


47024 


88254 


48557 


87420 


5f7 


i3 




4 


42367 


43942 


89828 


455o3 


89048 


»47o5o 


88240 


^8583 


87406 


56 


li 




5 


42394 


90569 


43968 


89816 


45529 


89035 


47076 


88226 


48608 


87391 


55 


i3 


3 

— 


7 


42420 


90557 


43994 


89803 


45554 


89021 


47101 
47127 


88213 


48634 


87.377 


54 
31 


i3 
12 


42446 


90545 


44020 


89790 


45580 


89008 


88100 


48659 


87363 


3 


8 


42473 


90532 


44o46 


89777 


45606 


80905 


47153 


88i85 


48684 


87349 
87335 


52 


12 


4 


9 


t^ 


90520 


44072 


89764 


45632 


88901 


4^178 


88172 


48710 


5i 


12 


4 


:o 


90507 


44098 


89752 


45658 


88968 


47204 


88i58 


48735 


87321 


5o 


12 


5 


II 


42552 


^t. 


44124 


w 


45684 


88955 


47220 
47255 


88144 


48761 


87306 


47 


II 


5 
6 


19 


42578 


44i5i 


45710 


88942 


88i3o 


48786 


87292 


11 
11 


426(14 


90470 


44177 


89713 


45736 


889i8 


47281 


88117 


48811 


S^'Z? 


6 


14 


^263i 


90458 


44203 


89700 


45762 


88915 


473o6 


88io3 


48837 


87264 


46 


II 


7 
7 


i5 
16 


42657 
42683 


90446 
90433 


44229 
44255 


89687 
89674 


45787 
458i3 


88902 
88888 


47332 
47358 


88089 
88075 


48862 
48888 


87250 
87235 


45 
44 


11 

10 


7 


'7 


42709 
42736 


90421 


44281 


89662 


4583o 
45865 


88875 


47383 


88062 


48913 


87221 


43 


10 


8 
8 


A 
19 


90408 


44307 


89649 


88862 


47409 


88648 


48938 


87207 


42 
41 


10 
10 


42762 


P^, 


44333. 


89636 


45891 


88848 


47434 


88034 


48964 


?7»93 


9 


20 


42788 


44350 
44385 


89623 


45917 


88835 


47460 


88020 


48989 


87178 


40 


9 


9 


21 


42815 


90371 


89610 


45942 


88822 


47486 


88006 


49014 


87164 


u 


9 


lO 


22 


42841 


90358 


44411 


& 


45968 


88808 


47i>ii 


|7993 


49040 


871 5o 


9 


10 


23 


42867 


90346 


44437 


45994 


88705 
8878. 


47537 


49065 


87136 


i^ 


"1" 


lO 

11 


24 


42894 


90334 


44464 


89571 


460^ 


4756* 


49090 


87121 


36 
35 


42920 


90321 


44490 


89558" 


46o46 


88768 


47588 


87951 


49116 


5*7'°! 


II 


26 


42946 


90309 


445i6 


89545 


46072 


88755 


47614 


87937 


49141 


87093 


34 


8 


12 


27 


42972 


90296 


44542 


89532 


46097 


88741 


47630 
47665 


87923 


49166 


87079 


33 




la 


28 


im 


90284 


44568 


l& 


46123 


88728 


87909 


49192 


87064 


32 




i3 


29 


90271 


44594 


46i4o 
46175 


88715 


47690 


87006 


49217 


87050 


3i 




i3 

73 


36 


43o5i 


90259 


44620 


89493 


88701 


47716 


87882 


49242 


87036 


3o 

It 


~ 


3i 


43077 


90246 


44646 


89480 


46201 


88688 


47741 


87868 


49268 


87021 


j4 


32 


43io4 


90233 


44O72 


89467 


46226 


88674 


47767 


87854 


4929^ 


!z*^z 




i4 


33 


43i3o 


90221 


44698 


89454 


46252 


8866! 


47793 


87840 


49318 


86993 


27 


6 


i5 


34 


43 1 56 


90208 


44724 


89441 


46278 


88647 


47818 


87826 


49344 


86978 


26 


6 


i5 


35 


43182 


&z 


44750 


89428 


463o4 


88634 


47844 


87812 


49369 


SS9^ 


25 


6 


i6 
i6 


36 
37 


43209 


44776 


89415 


4633o 


88620 


47869 


87798 


49394 


86949 


24 

13 


6 


43235 


90I7I 


44802 


89402 


46355 


88607 


47895 


87784 


ii4l 


86935 


i6 


38 


43261 


90158 


44828 


1^ 


46381 


88593 
8858o 


47920 


87770 


86921 


22 




»7 


39 


43287 


90146 


44854 


46407 


47946 


87756 


49470 


86906 


?i 




I? 


Z 


433 1 3 


90133 


44880 


89363 


46433 


88566 


47971 


87743 


49495 


20 




i8 


4i 


43340 


90120 


44906 


89350 


46458 


88553 


47997 


8772Q 
87715 


49521 


86878 


1 

17 




i8 
'9 


42 
43 


43366 


90108 


44932 


89337 


46484 


88539 


48022 


49546 


86863 




43392 


90005 
90082 


44958 


89324 


465 to 


88526 


48048 


87701 


49571 


86849 


19 


44 


43418 


44984 


89311 


46536 


88512 


48073 


87687 


49596 


86834 


16 




20 


45 


43445 


90070 


45oio 


V^ 


4656i 


884II 


46099 


87673 


49622 


86820 


i5 




20 


46 


43471 


& 


45o36 


46587 


48124 


87650 
87645 


49647 


86805 


i4 




.20 


47 


43497 


45062 


89272 


4661 3 


88472 


48i5o 


49672 


86791 


i3 




21 


48 
49 


43523 


90032 


45o88 


89259 


46639 


88458 


48175 


87631 


49697 


86777 


11 


-y 


43549 
43575 


90019 


45ii4 


89245 


^6664 


88445 


48201 


87617 


4972i 


^l 


22 


5o 




45i4o 


89232 


46690 


88431 


48226 


87603 


49748 


86748 


10 




22 


5i 


436o2 


09994 


45i66 


§^il 


46716 


88417 


48252 


t^ 


49773 


86733 


t 




23 


52 


436a8 


89981 


4^192 


46742 


884o4 


48277 


4979« 


86719 




23 


53 


43654 


89968 


452T8 


l^t 


46767 


88390 


483o3 


87561 


^95^4 


86704. 


7 




23 

24 


54 
"55 


43680 


89956 


4^243 


46793 


88377 


48328 


87546 


49849 


81-1690 


6 


— J 


43758" 


*9943 


45260 
45295 


^M 


46819 


88363 


48354 


87532 


49874 


86675 


34 


56 


43733 


89930 


46844 


8834g 
88336 


S33 


87518 


49899 


86661 


4 




?5 


57 


43750 
43785 


899^ 


453ii 


89140 


46870 


87504 


i^^ 


86646 


3 




25 


58 


W 


45347 


89127 


46896 


88322 


48430 


87490 


49950 


86632 


2 




26 


59 


438if 


45373 


89114 


46921 


883o8 


48456 


87476 


49975 


86617 


I 




26 


60 


43837 


89879 


45399 


89101 


46947 


88295 


48481 


87462 


Soooo 


8660c 





— 


N. COS. 


N.siiie. 


N. fos. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N. sine. 


N. COS. 


N.sise. 


64* 


eap 


eap 


6P 


ecr 



P*f m TABLE XXIV. ' 

or Natural Sbes. 


put* 

35 

o 
o 

I 

2 
2 

3 

3 
3 
4 
4 
5 
5 
5 
6 
6 
7 
7 
8 

8 
8 
9 
9 

lO 
lO 

lO 

II 
II 
la 

12 

i3 
i3 
i3 
i4 
i4 
i5 

iLl 
i5 
i6 
i6 

17 
17 
i8 

i8 
i8 
'9 
19 
20 
20 

20 
21 
21 
22 
22 

23 

IT 

23 
24 
24 

21 

25 




I 
2 
3 
4 
5 
6 

I 

9 
10 

11 
12 

73" 
i4 
i5 
16 

1 

«9 
20 
21 
22 

23 

24 

25 

26 

27 
28 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 

^9 
40 

4i 

42 

43 
44 
45 
46 
47 
48 

5o 
5i 

52 

53 
54 
55 
56 
57 
58 

1 


30^ 1 


31« 


2ap 


93P 


34* 


■fe 

i 

55 
54 
53 

52 

5i 
5o 

47 
46 
45 
44 
43 
42 

4i 
40 

37 
36 

35 
34 
33 

32 

3i 
3o 

It 
11 

24 

23 

22 
21 
20 

1 

17 
16 
i5 
i4 
i3 
12 

II 
10 

I 

T 
4 

3 
3 
I 


iL 


!»«• 

16 

16 
16 
i5 
i5 
i5 
i5 
14 
i4 
14 
i4 
i3 
i3 
i3 

i3 
12 
12 
12 
II 
If 

II 
II 
10 
10 
10 
10 

~9 
9 
9 

I 
8 

8' 
7 

7 

i 

6 
6 
6 
5 
5 
5 

5 

4 

4 

4 

3. 

3 

3 

3 

2 

2 

2 

2 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N.sine. 


N. COS. 


N. sine. 


N. COS. 


5oooo 
50025 
5oo5o 
50076 
5oioi 
50126 
5oi5i 


86603 
86588 
86573 
86559 
86544 
86530 
865i5 


5i5o4 
5i529 
5i554 
5i579 
5i6o4 
51628 
5i653 


85717 
85702 
85687 
85672 
85657 
85642 
85627 


52992 
53017 
53o4i 
53o66 
53091 
53ii5 
53i4o 


848o5 
84789 
84774 

& 

84728 

84712 


54464 
54488 
545i3 
54537 
54561 
54586 
54610 

54635 
54650 
54683 
54708 
54732 
54756 


83867 
83851 
83835 
83819 
838o4 
83788 
83772 


55668 
55992 
56616 
56o4o 
56o64 


82004 
82887 
82871 
82855 
82839 
82822 
82806 


50176 

5020I 

50227 

50252 

50277 

5o3o2 


8650I 
86486 
86471 
86457 
86442 
86427 


51678 
5i7o3 
51728 
51753 
51778 
5i8o3 


85612 

a 

^^567 
8555i 
85536 


53i64 
53189 
53214 
53238 
53263 
53288 


11^ 

84666 
84650 
84635 
84619 


83756 
83740 
83724 
83708 
83692 
83676 


56o88 
56ii2 
56i36 
56iBo 
56i84 
56208 


82790 
82773 
82757 
82741 
82724 
82708 


5o327 
5o352 
5o377 
5o4o3 
50428 
5o453 


864i3 
86398 
86384 
86369 
86354 
86340 


51828 
5i85a 

51877 
51902 

51952 


85521 
855o6 
85491 
85476 
8546i 
85446 


53312 
53337 
53361 
53386 
5341 1 
53435 


846o4 
84588 
84573 
84557 
84542 
84526 


54781 
548o5 
54829 
54854 
54878 
54902 


83660 
83645 
83629 
836i3 


56232 
56256 
56280 
563o5 
56329 
56353 


82692 
82675 
82659 
82643 
82626 
82610 


50478 
5o5o3 
5o528 
5o553 
50578 
5o6o3 


86325 
863io 
86205 

86266 
86251 


51977 

52002 
52026 

52o5i 
52076 

52IOI 


85431 
854i6 
854oi 
85365 
85370 
85355 


53460 
53484 
53509 
53534 
53558 
53583 


845ii 
84495 
84480 
84464 
84448 
84433 


54927 
54951 

55o24 
55o48 


83565 
83540 
83533 
835i7 
835oi 
83485 


56377 

56401 

564 5 

5644 

56473 

56497 


82593 

82577 
8256i 
82544 
82528 
82511 


50628 
5o654 
50679 
50704 
50729 
50754 


86237 
86222 
86207 
86192 
86178 
86i63 


52126 

52i5i 

52175 

52200 
52225 
52250 


85340 
85325 
85310 
85294 
85279 
85264 


53607 
53632 
53656 
53681 
53705 
53730 


84417 
84402 
84386 
84370 
84355 
84339 


55072 

55i2i 
55i45 
55169 
55194 


8346o 
83453 
83437 
83421 
834o5 
83389 


56521 
56545 
56569 
56593 
56617 
56641 


82495 
82478 
8246|i 
82446 
82429 
82413 


50779 
5o8i>4 
50829 
5o854 
50879 
50904 


86148 
86i33 
861 19 
86104 
86089 
86074 


52275 
52299 

523i2 
52349 
52374 
52399 


85249 
85234 
852 18 
85203 
85i88 
85 173 


53754 

f^ 

53828 
53853 
53877 


84324 
843o8 
84292 

im 

84245 


55218 
55242 
55266 
55291 
553i5 
55339 


83373 
83356 
83340 
83324 
833o8 
83292 


56665 
56689 
567i3 
56736 
56760 
56784 


82396 
82380 
82363 
82347 
82330 
823i4 


50929 
50954 
50979 
5 1004 
51029 
5io54 


86059 
86045 
86o3o 
86oi5 
86000 
85985 


52423 
52448 
52473 
52498 

52522 

52547 


85i57 
85i42 
85127 
85ii2 
85096 
85o5i 


53902 
53926 
53951 
53975 
54000 
54024 


8423o 
84214 
84ig8 
84182 
84167 
84i5i 


55363 
55388 
55412 
55436 
55460 
55484 


83276 
83260 
83244 
83228 

83212 

83195 


568o8 
56832 
56856 
56880 
56904 
56928 


82264 
82248 
82231 
82214 


5 1079 
5iio4 
51129 
5ii54 
51179 
5i2o4 


85970 
85956 
85941 
85926 
85911 
85896 


52572 

52621 
52646 
52671 
52696 


85o66 
85o5i 
85o35 
85o2o 
85oo5 
84989 


54o4g 
54073 
54097 

54f22 

54i46 

54171 


84i35 
84I20 
84io4 
84o88 
84072 
84o57 


555oo 
55533 
55557 
55581 
556o5 
55630 


11?^ 
83i47 
83i3i 
83ii5 
83098 


56952 
56976 
57000 
57024 
57047 
57071 


82108 
82181 
82165 
b2i4d 
82132 

82Il(> 

82008 
8:1082 
82065 
82048 
82032 
82015 


51229 
5x254 
51279 
5i3o3 
5i329 
5i354 


85881 
85866 
85851 
85836 
95821 
858o6 


52720 
52745 
52770 
52794 
52819 
52844 


84928 
84oi3 
848^ 


54195 
54220 
54244 
54260 
5429J 
54317 


84o4i 
84025 
84009 
83994 
839^8 
83962 


55654 
55678 
55702 
55726 
55750 
55775 


83o82 
83o66 
83o5o 
83o34 
830I7 
83ooi 


57095 

57167 
572 1 5 


5i379 
5i4o4 
51429 
5i454 
5i479 
5i5o4 


85792 

mi 

lUii 

85717 


52869 
52893 
52918 
52943 
52967 
52992 


84882 
84866 
84851 
84836 
84820 
848o5 


.54342 
54366 
54391 
544i5 
54440 
54464 


83946 
83930 

83867 


§SSI 

55847 
55871' 
55895 
559,9 


82985 

82936 
82920 
82904 


57238 
57262 
57286 
573io 
57334 
57358 


81965,' 
81949 
81933 
81915 


N. COS. 


N. sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N.tine. 


SBR 


58» 


sr 


5ff> 


55<> 



TABLE XXIV. V^^^ 
Of Natural Sines. 


|«ffU 

33 

o 

T 

3 
3 

4 
4 
5 

5 
5 
6 
6 

7 
7 

8 
8 
9 
9 

10 
lO 
lO 

II 

12 

12 
12 

i3 
i3 
i3 
i4 

i4 
i5 
i5 
i5 
i6 
i6 
i6 
«7 

]l 

j8 
i8 

'9 
'9 

20 

to 

UO 
31 

TT 

21 
22 
22 
23 


M 

O 

I 

2 

3 
4 
5 
6 

I 

9 

lO 

II 
la 

l3 
i4 
i5 
i6 

n 

i8 
'9 

20 
21 
22 
23 
24 
25 
26 

27 

28 

3i 

32 

33 
34 
35 
36 

37 
38 

4o 
4i 

42 

43 
44 
45 
46 

47 
48 

5i 

52 

53 
54 
•55 
56 
57 
58 


3S» 1 


3ff. 1 


37« 


38Q 


89«» 




18 

:8 
18 

'7 
17 
17 
17 
16 

i6 
16 
i5 
i5 
i5 
14 

14 
i4 
i4 
i3 
|3 
i3 
12 
12 
12 
II 
11 
II 

II 
10 
10 
10 
9 
9 

t 

8 
8 
8 

7i 

7 
7 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
3 
3 
3 

3 
2 
3 

2 

I 
. I 

I 




N.sine. 


N. COS. 


N. sine. 


N. COS. 


N.sine. 


N. COS. 


N. sine. 


N. COS. 


N.sine. 


N. COS. 


6^ 

5^ 

57 
56 
55 
54 
53 
5a 
5i 
5o 

11 

47 
46 
45 
44 
43 
42 

4i 
40 

37 
36 

•35 
34 
33 

32 

3i 
3o 

It 

25 
24 
23 
23 
21 
20 

1 

17 
16 

i5 
i4 
i3 
12 

II 
10 

t 

7 
6 

"5 

4 
3 
3 
I 



57358 
57381 
57405 
57429 
57453 

57501 


81915 
81899 
81882 
8i865 
8i848 
8i832 
8i8i5 


58779 
588o2 
58826 
58840 
58873 
588y6 
58920 


80902 
8o885 
80867 
8o85o 
80833 
80816 
80799 
80782 
80765 
80748 
80730 
80713 
80696 


60182 
6o2o5 
60228 
6o25i 
60274 
60298 
6o32i 


79864 
79846 
79829 
79811 
.79793 


6i566 
61 589 
61612 
6i635 
6i658 
61681 
61704 


78801 
78783 
78765 

78747 
78729 
78711 
78694 


62932 
62955 
62977 
63ooo 

63023 

63o45 
63o68 


77715 
77696 
77678 
77660 
77641 
77623 
7,7605 


57524 
57548 
57572 
57596. 
57610 
57643 


81798 
81782 
81765 
81748 
81731 
81714 


58943 
58967 
58990 
59014 
59037 
59061 


60344 
6o367 
60390 
6o4i4 
60437 
60460 


79741 
79723 
79706 
79688 

^S^3 


61726 
61749 
61772 
61795 
61818 
6i84i 


78676 
78658 
78640 
78622 
78604 
78586 


63090 
63u3 
63i35 
63i58 
63i8o 
632o3 


77S86 
77568 
77550 
77531 
775i3 
77494 


57667 
57691 
57715 
57738 
57762 
57786 


81698 
81681 
81664 
81647 
8i63i 
81614 


59084 
59108 
59131 
59154 
59178 
59201 


80679 
80662 

80644 
80627 
80610 
80593 


6o483 
6o5o6 
60529 
6o553 
60576 
60599 


79635 
79618 
79600 
79583 
79565 
79547 


61864 
61887 

^'909 
61932 

61955 
61978 


78568 
78550 
78532 
785i4 
78496 
78478 


63225 
63248 
63271 
63293 
633 16 
63338 


77476 
77458 
77439 
77421 
77402 
77384 


57810 
57833 
57857 
57881 
57904 
57928 


8i5o7 
8i58o 
8i563 
8i546 
8i53o 
8i5i3 


59225 
59248 
59272 
59295 
59318 
59342 


80576 
8o558 
8o54i 
8o524 
80.507 
80489 


60622 
60645 
60668 
60691 
60714 
60738 


79530 
79512 
79494 
79477 
79459 
79441 


62001 
62024 
62046 
62069 
62092 
621 15 


78460 
78442 
78424 
78405 
78387 
78369 


63361 
63383 
634o6 
63428 
63451 
63473 


77366 

77347 
77329 
773io 
77292 
77273 


57952 

57976 

'^ 

58o47 
58070 


81496 

81479 
81462 

81445 
81428 
81412 


59365 
59389 
59412 
59436 
59459 
594S 


80472 
8o45S 
8o438 
80420 
8o4o3 
8o386 


60761 
60784 
60807 
6o83o 
6o853 
60876 


79424 
79406 
79388 

79335 


62 1 38 
62160 
62183 
62206 
62329 
62251 


7835i 
78333 
783i5 
78297 
78279 
78261 


63496 
635i8 
63540 
63563 
63585 
636o8 


77255 
77236 
77218 

77199 
77181 
77162 


58<,94 
58ii8 
58i4i 
58i65 
58189 

58212 


81395 
81378 
8i36i 
81 344 
81327 
8i3io 


59506 
59529 
5955! 
59576 

59622 


8o368 
8o35i 
60334 
8o3i6 


60899 
60922 
60945 
60968 
60991 
6ioi5 


79318 
79300 
79282 
79264 
79247 
79*129 


62274 
62297 
62320 
62342 
62365 
63388 


78343 
78325 
78206 
78188 
78170 
78152 


6363o 
63653 
63675 
63698 
63720 
63742 


77144 
77125 
77107 
77088 
77070 
7705 1 


58236 
58260 
58283 
583o7 
58330 
58354 


81293 
81276 
81259 
81242 
81225 
81208 


59646 


80264 
80247 

8o23o 
80212 
80195 
80178 


6io38 
61061 
6ro84 
61 107 
6ii3o 
61 1 53 


792 11 
79»?3 
79176 
79158 
79140 
79122 


62411 
62433 
62456 

63503 

62524 


78134 
781 16 
78098 

78043 


63765 

63787 
638io 
63832 
63854 
&3877 


77033 
77014 
76996 

76959 
76940 


58378 
584oi 
58425 
58449 
58472 
58496 


81191 
81 174 
8ii57 
8ii4o 
81123 
81106 


59786 
59809 

50832 
59856 

59879 
59902 


80160 
80143 
80125 
80108 
80091' 
80073 


61176 
61199 
61222 
61245 
61268 
61 291 


79105 
79087 
•W069 
79o5i 
79033 
79016 


62547 

62570 
62592 

62615 

62638 
62660 


78025 
78007 
77988 
77970 
77952 
77934 


63922 
63944 
63966 
63989 
64oii 


76921 
76003 
76884 
76866 

76828 


585i9 
58543 
58567 
58590 
586i4 
58637 


81089 
81072 
8io55 
8io38 
81021 
81004 


59949 
59972 
59995 
60010 
60042 


8oo56 
8oo38 
80021 
8ooo3 

^^ 
79968 


6i3i4 
61337 
6i36o 
6i383 
61406 
61429 


7896a 
78944 
78926 
78908 


62683 
62706 
62728 
62751 
62774 
62796 


77916 
77897 
77879 
77861 
77843 
77824 


64o33 
64o56 
64078 
64ioo 
64123 
64i45 


76810 
76791 
76772 
76754 
76735 
76717 


58661 
.58684 
156708 
5873 1 
58755 
58779 


80987 
80970 
80953 
80936 
80919 
80902 


6o(i65 
60089 
60112 
6oi35 
601 58 
60182 


79951 
79934 

79864 


6i45f 
61474 

61 520 
61 543 
6i566 


78891 
768^3 
78855 
78837 

78801 


62619 
62842 
<)2864 
62887 
62909 
62932 


77806 

77788 
77769 

77733 
77715 


64167 
64190 
64ai3 
64234 
64256 
64279 


70001 
76642 
76623 
76604 


N. COS. 


N. sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N.sine. 


N. COS. 


N. sine. 


54« 


53^ 


sy 


5P 


5(P 







F»fi«l TABLE XXIV. 

Of Natural Sines. 






o 
o 

"1" 

3 
3 

4 
4 
4 
5 
5 
6 
6 
6 
f 
7 

? 

8 
8 

_?- 
^l 

lO 
lO 

II 
Jl 

11 

12 
12 
12 
l3 
l3 

i4 
i4 
i4 
i5 
i5 
i5 
\6 
i6 
17 
>7 
»7 
i8 

i8 
i8 
'9 
'9 
»? 

23 

ao 

21 
21 
21 
22 
72 


M 

o 

I 
a 
3 
4 
5 
6 

7 
8 

9 

10 

II 

12 

73" 
i4 
i5 
i6 

1 

'9 
ao 
at 

32 
23 
24 
25 
26 

11 

3i 
3a 
33 
34 
35 
36 

37" 
38 

<i 

4i 

42 

4l 
44 
45 
46 
47 
48 

5i 

52 

53 
54 
'55 

56 
57 
58 

1 


40^ 1 


41» 1 


420 


430 ■] 


440 


65" 

U 

57 
56 
55 
54 
53 

53 

5i 
5o 

47 
46 
45 
44 
43 
43 

4i 
40 

37 
36 

15- 
34 
33 

32 

3i 
3o 

'it 

35 

24 

23 
33 
21 
20 

1 

n 
16 

i5 
i4 
i3 
12 

11 
10 

t 

1 
6 

5 
4 

3 

3 
X 


M 


1^ 

paitt 

]9 

19 

12 

18 
18 

17 
17 

1^ 

16 
16 
16 
i5 
i5 
i5 
i4 
i4 
i4 
i3 

i3 
i3 

13 
13 
13 
11 
II 
II 
10 
10 
10 
10 

9 
9 

I 

8 
8 

7 
7 

I 

6 
6 

5 
5 

5 
4 
4 
4 
3 
3 
3 
3 
3 
2 

2 
I 
I 
I 





N.sine. 


N. COS. 


N.sioe. 


N. COS. 


N.sine. N. cos. 


N. sine. 


N. cos. 


N. sine. 


N. cos. 


64279 
6430I 
64323 
64346 
64368 
64390 
64412 


7bbo4 
76586 
76567 
76548 
76530 
765ii 
7649a 


656o6 
65628 
65650 
65672 
65694 
65716 
65738 


75471 

7545a' 

75433 

75414 

75395 

75375 

75356 


66913 
66935 
66956 
66978 
66999 
67021 
67043 


743i4 
74295 
74276 
74256 
74237 

74198 


68200 
68221 
68242 
68264 
68285 
683o6 
68327 


73i35 
73u6 
73096 
73076 
73o56 
73o36 
73016 


69466 
69487 
69508 
69539 
69549 

^^^'^ 
69591 


71934 
71014 
7'!94 
71873 
71853 
71833 
7i8i3 


64435 

64457 

64479 
645oi 

64524 
64546 


76473 
76455 
76436 
76417 
763o8 
76380 

76361 
76342 
763a3 
763o4 
76286 
76267 


65759 
65781 
658o3 
65825 
65847 
65869 


75337 
753x8 

75280 
75261 
75241 


67064 
67086 
67107 
67129 
67151 
67172 


74178 
74.59 
74 1 39 

74l20 

74100. 
74080 


68349 
68370 
68391 
68413 
68434 
68455 


72996 
73976 
72957 
72937 
72017 
72897 


69613 
69633 
69654 
69675 
69696 
69717 


71792 
7J772 
71753 
71733 

71711 
71691 


64568 
64590 
64612 
64635 
64657 
64679 


65891 
65913 
65935 
65956 
65978 
66000 


75aaa 
75ao3 
75184 
75i65 
75i46 
75126 


67194 
67215 
67237 
67258 
67280 
67301 


74061 
74o4i 
7402 a 
74ooa 
73983 
73963 


68476 
68497 
685i8 
68539 
68561 
6858a 


72877 

72837 
72817 
72797 
72777 


69737 
69758 

59779 
69800 
69831 
69843 


71671 
7i65o 
7i63o 
71610 


6470I 
64723 
64746 
64768 
64790 
648ia 


76248 
76229 
76210 
7619a 
76173 
76154 


66022 
66044 
66066 
66088 
66109 
66i3i 


75107 
75088 
75069 
75o5o 
75o3o 
75oii 


67323 
67344 
67366 
67387 
67409 
67430 


73944 
73934 

]^5 
73865 
73846 


686o3 
68624 
68645 
68666 
68688 
66709 


72757 
72737 
72717 
72697 
■72677 
72657 


69863 
69883 

69925 
69946 
.69966 


71549 
71539 

7i5o8 
71488 
71468 
71447 


64834 
64856 
64878 
64901 
64923 
64945 


76135 
76116 

76041 


66i53 
66175 
66197 
66218 
66240 
66262 


7499a 
74973 
74953 
74934 
74915 
74896 


67452 
67473 
67495 
67516 
67538 
6^559 


73826 
73806 

73787 
73767 


68730 
68751 
68772 
68793 
68814 
68835 


72637 
72617 
72597 
72577 
72557 
72537 


69987 
70008 
70029 
70049 
70070 
70091 


71427 
71407 
71386 
7i366 
71345 
7132.5 


64967 
64989 

6DOII 

65o33 
65o55 
65077 


76022 

76003 
75984 
75965 
75946 

75927 


66284 
663o6 
66327 
66349 
66371 
66393 


74876 
74857 
74838 
74818 


67580 
67602 
67623 
67645 
67666 
67688 


73-708 

73688 
73669 
73649 

73fllo 


68857 
68878 
68899 
68920 
68941 
6896a 


73517 
72497 
72477 
73457 
72437 
72417 


701 1 2 
701 33 
70153 
70174 
70195 
703 f 5 


7i3o5 
71284 
71264 
71243 
71233 
7i3o3 


65ioo 

65l22 

65i44 
65i66 
65 188 
652 10 


75008 
75% 
75870 

7585i 
7583a 
758i3 


664»4 
66436 
66458 
66480 
6650I 
66523 


74760 
74741 
7472a 
74703 
74683 
74664 


^709 
67730 
67752 
67773 

tllfe 


73590 

7353 I 
735II 
73491 


68983 
69(X)4 
69025 
69046 
69067 
69088 


72397 
723*77 
72357 
72337 
72317 
72297 


70336 
70357 
70377 
70398 
7o3i9 
70339 


71 183 
71 163 
71141 
71131 
71100 
71080 


65232 
65254 
65276 
65298 
65320 
65342 


75794 
75775 
75756 
75738 
75719 
757tx) 

'75680 
75661 
75643 
75623 
756o4 
75585 


66545 
66566 
66588 
66610 
66632 
66653 


74644 
74625 
74606 
74586 

74548 


67837 
67859 
67880 
67901 
67923 
67944 


73472 

7345a 
7343a 
73413 
73393 
73373 


69130 
69i5i 
6917a 

69314 


72377 
72357 
73336 
73316 
72196 
72176 


7o36o 
7o38i 
70401 
70433 
70443 
70463 


71059 
71039 
71010 

70998 
70978 
70957 


653G4 
65386 
654o8 
6543o 
65452 
65474 


66675 
66697 
66718 
66740 
66762 
66783 


74528 
745^39 
74489 
74470 
74451 
7443i 


67965 
67987 
68008 
68029 

68o5i 
68072 


73353 
73333 
733i4 
73294 
73274 
T3254 

7^234 
73a 1 5 
73195 
73175 
73i55 
73i35 


69235 
69356 
69377 
69398 
69319 
69340 


72i56 
72136 
72116 
72095 
72075 
72055 


70484 
7o5o5 
70535 
70546 
70567 
70587 


70937 

70875 
70855 
70834 


65496 
655 1 8 
65540 
65562 
65584 
656o6 


75566 
75547 
75528 
75509 
75490 
75471 


668o5 
66827 
66848 
66870 
66891 
66913 


744 1 a 

7439J 
74373 
74353 
74334 
743 14 


68093 
68ii5 
68i36 
68167 
68179 
68200 


69361 
6938a 
69403 
69434 
69445 
69466 


72035 
72015 
71995 
71974 
71954 
,71934 


70608 
70628 

70649 
70670 
70690 
70711 


70813 
70793 
70772 
70752 
70731 
70711 


N. cos.(N. sine. 


N. COS. 


N. sine. 


N. cos. 


N.sine. 


N. cos.lN.sine. 


N. cos. 


N.sine. 


49* 


48* 


470 


4ff* 


45* 





[vmM 


TABLE XXV, 




Of Logarithmic Sines, Tangents, and Secants to 


every Point and Quarter 


Point of the Compass. 




Points. 


Sine. 


Co-sine. . 


Tangent. 


Co-tang. 


Secant. 


Co-secant. 


' 





Inf. neg. 


10.00000 


Inf. neg. 


.Infinite. 


10.00000 


Infinite. 


8 


04 


8.69080 


9.99948 


8.69132 


11.30868 


io.ooo52 


11.30920 


7l 


ol 


8.99130 


9.99790 


8.99340 


11.00660 


10.00210 


11.00870 


74 


oi 


9.16652 


9.99527 


•9.17125 


10.82875 


10.00473 


10.83348 


71 


I 


9.29024 


9.99157 


9.29866 


10.70134 


10.00843 


10.70976 


7 


ti 


9.385^7 


998679 


X 939879 


10.60121 


10.0l32I 


10.61443 


6i 


li 


9.46282 


9.98088 


' 9.48194 


io.5i8o6 


10.OT912 


10.53718 


64 


i| 


9.52749 


9.97334 


9.55365 


10. 44635 


10.02616 


10.47251 


61 


2 


9.58284 


9.96562 


9.61722 


10.38278 


I0.03438 


10.41716 


6 


3i 


9.63099 


9.95616 


9.67483 


io.325i7 


10.04384 


10.36901 


51 


^h 


.9.67339 


9.94543 


9.72796 


to. 27204 


10.05457 


10.32661 


54 


^\ 


9.71105 


9.93335 


9-77770 


I0.22230 


io.d6665 


10.28895 


^*. 


3 


9.74474 


9.91985 


9.82489 


10.17511 


io.o8oi5 


10.25526 


5 


34 


9.77503 


9.9Q483 


9.87020 


10.12980 


10.09517 


10.22497 


41 


34 


9.80236 


9.88619 


9.91417 


10.08583 


10.11181 


10.19764 


- 44 


31 


9.82708 


9.86979 


9.95729 


10.04271 


10.l3021 


lb. 17292 


41 


4 


9.84949 


9.84949 


10.00000 


10.00000 


io.i5o5i 


io.i5o5i 


4 




Co-sine. 


sine. 


Co-tang. 


Tangent. 


Co secant. Secant. 


Points. 


TABLE XXVI. 




Logarithms of Numbers. 




No. 1 100. Log. 0.00000 ^2.00000. | 


No. 


Loff. 


No. 


Loff. 


No. 


Log. 


No. 


Log. 


No. 


Log. 


I 


0.00000 


21 


1.32222 


4i 




.61278 


Gi 


1.78533 


81 


1.90849 


2 


o.3oio3 


22 


1.34242 


42 




.62325 


62 


1.79239 


•82 


1.91381 


3 


0.477" 


23 


1. 36173 


43 




.63347 


63 


1.79934 


83 


I. 91908 


4 


0.60206 


24 


I.3802I 


M 




.64345 


64 


1.80618 


84 


I .92428 


5 


0.69897 


25 


1.39794 


45 




.65321 


65 


1.81291 


85 


1.92942 


6 


0.77815 


26 


I. 41497 


46 




.66276 


66 


1. 81954 


86 


1.93450 


7 


0.845 10 


27 


I .43i36 


47 




.67210 


67 


1.82607 


87 


1.93952 


8 


0.90309 


28 


I. 44716 


48 




.68124 


68 


1.83251 


88 


1.94448 


9 


0.954M 


29 


1.46240 


49 




.69020 


69 


1.83885 


89 


1.94939 


10 


I. 00000 


3o 


1.477" 


5o 




.69897 


70 


1 .845io 


90 


r. 95424 


II 


1.04139 


3i 


I. 49136 


5i 




.70757 


71 


1.85126 


9» 


1.95904 


12 


1 .07918 


32 


i.5o5i5 


52 




.71600 


72 


1.85733 


92 


I.q637g 


i3 


1. 11394 


33 


i.5i85i 


53 




.72428 


73 


1.86332 


93 


1.96843 


i4 


i.i46r3 


34 


i.53i48 


54 




.73239 


74 


1.86923 


94 


I.973i3 


i5 


1.17609 


35 


1.54407 


55 




.74o36 


75 


1.87506 


95 


1.97772 


26 


1.20412 


36 


I.55630 


56 




.74819 


76 


I. 88081 


96 


I .98227 


17 


i.23o45 


37 


I.56820 


57 




.75587 


77 


1.88649 


97 




16 


1.25527 


38 


1.57978 


58 




.76343 


78 


1.89209 


98 


1.99123 


J9 


1.27875 


39 


1. 59106 


59 




.77085 


79 


1.89763 


99 


1.99564 


»o 


I .3of o3 


40 


1.60206 


60 




.77815 


80 


1.90309 


100 


a. 00000 



« 



r»irn«l 



TABLE XXVI. 
LogariUuDs of Numbers. 



No. 100 ^1600. 



No. 

100 
10I 

loa 
io3 
104 
105 
io6 
!07 
io8 
_i09_ 
no 
III 

112 

ii3 
ii4 
ii5 
ii6 

HJ 

"9 

I20 

lai 
I2a 

123 

ia4 

125 
1 26 

127 
128 
'^9 
i3o 
i3i 

l32 

i33 
i34 
i35 
i36 
i37 
i38 

'39 

i4o 
i4i 
142 
143. 
i44 



145 

I 47 

14a 
i4v 
iSc") 
i5i 

152 

i53 
i54 
i55' 
i56 
i57 
i58 

1^ 
Na 






1 


00000 


00043 


00432 


00475 


00860 
01984 


00903 

01326 


01703 


01745 


02119 


02160 


0253 1 


02672 


02938 


m 


03342 


03743 


03782 


o4i39 


04179 


04532 


04571 


04922 
o53o8 


04061 


06690 


06719 


06070 


06108 


06446 


06483 


06810 
07188 


06856 


07226 


07555 


07691 


07918 


X 


^U 


08672 


09342 


09026 
09377 
09726 
10072 


09601 
10037 


io38o 


io4j6 


10721 


10766 


1 1059 


11093 


11394 


11428 


1 1 727 


11760 


12057 


12090 


12385 


124118 


12710 


12743 


i3o33 


i3o66 


13354 


13386 


\^ 


13704 
14019 
14333 


i46i3 


14644 


14922 


14953 


16229 


16269 


i5534 


16564 


15836 


15866 


16137 


16167 


16435 


16465 


16732 


1676 1 


17026 


17066 


17319 


17348 


17609 


17638 


17898 


17926 


18184 


18213 


18469 
18762 


i84o8 
18780 


19033 


19061 


19312 


19340 


2oi4o 


19618 
.19803 
20167 



00087 
oo5i8 
00045 
OI368 
01787 



02202 
02612 
o3oi9 
o3423 
o3822 



04218 
04610 

06767 



06145 
06621 



07262 
07628 



o8j5o 
08707 
09061 
09412 



09760 
10106 
10449 
10780 
1 1 120 



ii46i 
11793 

12123 

i245o 

12776 



i3oc8 
i3-!??5 
13735 
i4o6i 
14364 



14676 
14983 
16290 
16694 
15897 



16197 
16495 
16701 
17085 
17377 



17667 
17966 
18241 
18626 
18808 



19645 
19921 
20194 



ooi3o 
oo56i 
00988 
01410 
oi8a8 



oaa43 
02653 
o3o6o 
o3463 
o3862 



04268 
o465o 
o5o38 
05423 
06806 



06183 
06668 
06930 
07298 
07664 



08017 
08386 
08743 
09096 
09447 



09796 
oi4o 
0483 
0823 
1160 



1494 
1826 
2i56 
2483 
2808 



3i3o 
345o 

3767 
4082 
4395 



4706 
5oi4 
5320 
5625 
5927 



6227 
65a4 
6820 
7"4 
7406 



7984 
8270 
8654 
8837 



9117 
9396 
9673 
9948 



Log. 00000- 



-a0413. 



00173 
00604 
oio3o 
01462 
01870 



02284 
02694 
o3ioo 
o3i5o3 
03902 



04207 
04689 
06077 
o546i 
06843 



o8o63 
08422 
08778 
09132 
09482 



09830 
10176 
10617 
10867 
11193 



1 1 628 
11860 
12189 
12610 
12840 



i3i62 
i348i 
13799 
i4ii4 
14426 



14737 
i5o45 
i535i 
16666 
16967 



16266 
16554 
16860 
17143 
17435 



17726 
i8oi3 
18298 
18583 
18866 



19146 
19424 
19700 
19976 
20249 



00217 

00647 
0107a 
01494 
01912 



oa325 
02735 
o3i4i 
03643 
03941 



o4336 
04727 
06116 
06600 
06881 



06268 
o6633 
07004 
07372 
07737 



08099 
o845d 
08814 
09167 
09617 



09864 
0209 
o55i 
0890 
1227 



i55i 
1893 

2232 

2648 
2872 



3194 
35i3 
383o 
4i45 
4467 



4768 
6076 
538i 
5685 
5987 



6286 
6584 
6870 

7173 
7464 



7754 
8041 
8327 
8611 
8893 



9173 
9461 
9728 

20003 

20176 



6 



00260 



oa366 
02776 
o3i8i 
o3583 
03981 



04376 
04766 
06164 
06538 
06918 



06296 
06670 

.07041 
07408 
07773 



•06707 

07078 

07445 

07809 



08135 
08493 
08849 
09202 
09662 



o685 
0924 
1261 



1694 
1926 
2264 
2681 
2905 



3226 
3645 
3862 
4176 
4489 

5ioo 
54i2 

5716 
6017 



63 16 
66i3 
6909 
7202 
7493 



778a 
8070 
8355 
8639 
8921 



9201 

ioo3o 
2o3o3 

6 



oo3o3 
00732 
01167 
01678 
01996 



02407 
P2816 

o3222 

03623 
o4<:ai 



o44i6 
o48o5 
06192 
06676 
06966 



08171 
08629 
08884 
09237 
09687 



09934 
0278 
0619 
0958 
1294 



1628 
1969 
2287 
2613 
2937 



3268 

3577 
3893 
4208 
45^0 



4829 
6137 
6442 
6746 
6047 



6346 
6643 
6938 
723i 
7622 



7811 



831 

8667 

8949 



9229 

9607 

9783 

20068 

2o33o 



8 



oo346 
00776 
01199 
01620 
o2o36 



02449 
02867 
03262 
o3663 
o4o(5j^ 

'^4454 
04844 
o523i 
o56i4 
05994 



06371 
06744 
07116 
07482 
07846 



08207 
08666 
08920 
09272 
09621 



1661 
1092 

2320 

^2646 
2969 



12 
o663 
0092 
i327 



3290 
3609 
3926 
4239 
465i 



5i68 
5473 
5776 
6077 



6376 
6673 

7260 
7661 



7840 
8127 
84i2 
8696 
8977 



9535 

9811 

20086 

ao358 

8 



9 



00389 
00817 
01242 
0166a 
oao78 



02490 
02898 
o33oa 
o37o3 
o4ioo 



04493 
o48d3 
06269 
06662 
o6o3a 



06408 
06781 
07161 
07618 
0788a 



08243 
08600 
5 



09666 



ooo3 
o346 
0687 
1026 
i36i 



1694 
2024 

2352 

'^678 

3ooi 



3322 

364o 
3966 
4270 
4682 



4891 
6198 
55o3 
6806 
6107 



64o6 
6702 



72J , 
7680 



7860 
8l56 
844i 
8724 
9006 



9286 
956a 
9838 
aoiia 
aaB85 



43 1^1 \ 

4 

8 

i3 

17 
ai 
a5 

34 
38 



I 


"4 


a 
3 


iS 


4 


17 


5 


aa 


6 


a6 


7 


3o 


8 


34 


9 


39 



9 



;§• 





37 


3(J 


I 


4 


4 


a 


7 


7 


3 


II 


II 


4 


i5 


14 


6 


«9 


18 


6 


22 


aa 


7 


26 


26 


8 


3o 


29 


9. 


33 


3a 



35 



34 

3 

7 
10 
i4 
17 
20 
24 
27 
3i 



33)32 



. 2 



TABLE XXVI. I^m 
LogtritliniB of Numbers. 


Ho. 1000 MM). Log. 20412 34242. 


No. 

i6i 
162 
i63 
i64 





1 


9 


3 


4 


5 


6 


7 


8 


9 


2€»4l2 

20683 
20952 
2I2I9 
21484 


20439 
20710 
20978 
21245 

3l5ll 


10466 
ao737 
aiooS 
21272 
21537 


2o4o3 
30763 

3I032 


30520 

aioSo 

21325 

31590 


2o548 
20817 
21085 

2l352 

21617 


20575 
20844 

211 12* 
21378 
21643 


20602 
2ii3o 

2l4oD 

21669 


20629 
20898 
21165 
2i43i 
21696 


20656 
20925 
21192 
2i4$8 
21722 


i65 
166 

\U 
,69 
170 
171 

173 
174 

175 
176 

\^ 

«79 

180. 

181 

182 

i83 

i84 

185" 

186 

\U 

190 
191 
192 
193 
>94 

196 

'92 
198 

«99 


21748 
2201 1 
22272 

22531 

22789 


22298' 
22557 
22814 


21801 

22063 
22324 

32583 
22840 


31827 
32089 

22350 

22608 
32866 


21854 

22ll5 
22376 

22634 

32891 


21880 

22l4l 
22401 
22660 
22917 


21906 
22167 
22427 
22686 
22943 


21932 
22194 
22453 

22712 

22968 


21958 
22220 

22479 
22737 
22994 


21985 

22246 
225o5 
22763 
23019 


23o45 
233oo 
23553 
238o5 
24o65 


23070 
23325 
23578 
2383o 
24080 


23096 

23350 
236o3 
23855 
24io5 


23l2I 
23376 
23629 

23886 
24i3o 


23147 
33401 
23654 
23905 
24i55 


23172 
23426 

24180 


23198 

23452 
23704 
23955 
24204 


23223 

23477 

23729 
23980 
24229 


23249 

23502 

23754 

24oo5 
24254 


23274. 
235a8 

23779 
24o3o 

24279 


243a4 
2455a 
24797 
25o42 
25285 


24329 
24576 
24822 
25o66 
253io 


24353 
24601 
24846 
25091 
25334 


24378 
24625 
24871 
25ii5 
25358 


244o3 
2465o 
248o5 
25i39 
25382 


24428 
24674 
24920 

25i64 
25406 


24452 
24699 
24944 
25i88 
25431 


24477 

24724 
24969 

25212 

25455 
25696 
25935 
26174 
26411 
26647 


245o2 

24748 
25479 


24527 
24773 
25oi8 
25261 
255o3 


25527 
25768 
26007 
26245 
26482 


25551 
25792 
26o3i 
26269 
265o5 


25575 
258i6 
26055 
26293 
26529 


25600 
25840 

263 1 ^ 
26553 


25624 
25864 
26102 
26340 
26576 


25648 
25888 
26126 
26364 
26600 


25672 
25912 
261 5o 
26387 
26623 


25720 

25959 
26108 
26435 
2C670 


25744 
25983 
26221 
26458 
26694 


26951 
27184 
27416 
27646 


26741 
26975 
27207 

27439 
27669 


26764 
26908 
27231 

27462 
27692 


26768 
27021 
27254 
27485 
27715 


26811 
27045 

2^5?S 

27738 


26834 
27068 
27300 
27531 
27761 


26658 

^7?9' 
27323 

27554 
27784 


26881 
27114 
27346 
27577 
27807 


26905 
27138 
27370 
27600 
27830 


26928 
27161 
27393 
27623 
27852 


27875 
28103 
2833o 
28556 
28780 


28126 
28353 
28578 
28803 


27921 
28149 
28375 
28601 
28825 


27944 
28171 
28398 
28623 
28847 


27967 
28194 
28421 
28646 
28870 


27989 
28217 
28443 
28668 
28892 


28012 
28240 
28466 
28691 
28914 


28035 
28262 
28488 
28713 
28937 


28o58 
28285 
285 If 
28735 
28959 


28081 
283o7 
28533 
28758 
28981 


29003 
29226 

29447 
29667 
29885 


29026 
29248 

29907 


29048 
29270 
29491 
29710 
29929 


29070 
29292 
29513 
29732 
29951 


29092 
29314 
29535 
29754 
29973 


291 1 5 
29336 
29557 
29776 
29994 


29137 
29358 
29579 
29798 
3ooi6 


29159 
29380 
29601 
29820 
3oo38 


29181 
29403 
29623 
29842 
3oo6o 


29203 
29425 
29645 
.98Q3 
3oo8i 

30298 
3o5i4 
3072S 
30942 
3ii54 


200 
201 
202 

203 

204 

2o5 

206 

l^ 

209 

210 

211 
212 

2l3 

ai4 

216 

\\l 

219 

No. 


3oio3 
3o32o 
3o535 
3o75o 
309Q3 


3oi25 
3o34i 
3o557 
30771 
30984 


3oi46 
36363 
30578 
30792 
3ioo6 


3oi68 
3o384 
3o6oo 
3o8i4, 
31027 


30190 
3o4o6 
30621 
3o835 
3io48 


3o2n 
30428 
3o643 
3o856 
31069 


30233 
3o449 
3o664 
30878 
31091 


30255 
30471 
3o685 
30899 

3llI2 


30276 
30492 
30707 
30920 
3ii33 


31175 
3i387 
3i597 
3i8o6 
3201 5 


31197 
3 1408 
3i6i8 
31827 
32035 


3i2i8 
31429 
3i639 
3i848 
32o56 


3 1 239 
3i45o 
3i66o 
31869 
32077 


31260 

3i47i 
3i68i 
31890 
32098 


31281 
31492 
31702 
31911 
32118 


3i3o2 
3i5i3 
3i723 
31931 
32139 


3 1 323 
3i534 
31744 
31952 
39160 


3i345 
3i555 
31765 
31973 
32181 
32387 
3i593 
32797 
33ooi 
332o3 


3i366 
31576 
31785 
3.994 

3220I 

32408 
32613 
32818 

33021 
33224 


32222 

32428 
32634 
328)8 
33a(i 


32243 
32449 
32654 
.32858 
33062 


32263 
32460 
32675 
32879 
33082 


32284 
32490 
32695 
32899 
33 102 


323o5 
325io 
32715 
32919 

33l23 


32325 
3253i 
32736 
32940 
33i43 


32346 
32552 
32756 
32960 
33i63 


32366 
32572 

33i83 


33244 
334.(5 
33646 
33846 
340.(4 


33264 
:.3465 
33666 
33866 
34004 


33284 
33486 
33686 
33885 
34084 


333o4 
33506 
33706 
33905 
34104 


33325 
33526 
33726 
33925 
34T24 


33345 
33546 
33746 
33945 
34143 


33365 
33566 
33766 
33965 
34i63 


33385 
33586 
33786 
33985 
34i83 


334o5 
336o6 
338o6 
34oo5 
34203 


^25 

33626 
33826 
34025 
34223 





1 


3 


3 


4 


5 


6 


7 


8 


9 



3 

6 

9 
12 
i5 
18 

21 
24 
27 

28 

■3 

6 

8 

II 

14 

17 

20 

22 

25 



1 

3 


6 


3 


9 


4 


12 


5 


16 


6 


^9 


7 


22 


8 


25 


9 


28 





29 






t 


3 


3 


6 


3 


9 


4 


12 


5 


i5 


6 


17 


7 


20 


8 


23 


?. 


26 



27 26 
3 



5 
8 
10 
i3 
16 
18 
21 

23 





25 


24 








1 


3 


2 


2 


5 


5 


3 


8 


7 


4 


10 


IC 


5 


i3 


12 


6 


i5 


i4 


7 


18 


17 


8 


2p 


»9 


2. 


23 


29 



23 22 

a 

4 

7 

9 
II 

i3 



' 2 
5 

7. 

9 
12 

i4 

71 i6'i5 

8 i8'i8 

OJ 21 |2C 





21 


20 


1 


2 


3 


2 


4 


4 


3 


6 


6 


4 


8 


i 


5 


11 


IL 


6 


i3 


IP 


7 


i5 


14 


8 


17 


le 


s. 


»9 


ih 



fH^m TABLE XXVI. 

Logarilhm* of Numbers. 




No. 3200 8800. Log 




4716. 








No. 

220 
221 
222 

223 

.224 
2i5 

226 

III 

23o 

23l 
232 

233 
234 





1 


9 


3 


4 


5 


6 


7 


8 


9 




34242 
34430 
34635 
34830 
35025 


34262 
34450 
34655 
34850 
35o44 


34282 

34479 
34674 
34869 
35o64 


343oi 
34498 


34321 
345i8 
34713 
34908 
35 102 


34341 
34537 
34733 
34928 

35l22 


34361 
34557 
34753 

34s^7 
35T41 


34380 
34577 

35i6o 


34400 
34596 

35180 


34420 
34616 
3481 1 
35oo5 
35199 


T 

3 

3 

4 
5 
6 

I 

± 
1 

I 
2 
3 
4 
5 
6 

I 

1 

1 
2 
3 
4 
5 
6 

I 


""1 

4 
6 
8 


35218 
3541 1 
35S5o3 


35238 
35430 
35622 
358i3 
36oo3 


35257 
35449 
35641 
35832 
36o2i 


3566o 
35851 
36o4o 


35295 
35488 
35679 
35870 
36o59 


353i5 
35507 


35334 
35526 

35717 
3d9o8 

36097 


35353 
35545 
35736 
35927 
36ii6 


35372 
35564 
35755 
35946 
36i35 


35392 
35583 
35774 
35965 
36i54 


10 

12 
14 
16 

lb 


36173 
36361 
3654? 
36736 
36922 


36192 
3638o 
36568 
36754 
36940 


362II 

36773 
36959 


36229 
364i8 
366o5 
36791 
36977 


36248 
36436 
36624 
368 10 
36996 


36267 
36455 
36642 
36829 
37014 


36a86 
36474 
36661 
36847 
37033 


363o5 
364o3 
3668o 
36866 
37o5i 


36324 
36511 
36698 
36884 
37070 


36342 
36530 

36717 
36903 
37088 


9 
3 

4 
6 
8 


235 
236 
237 
238 
239 
240 
a4i 
242 
243 
244 
245 
246 

247 
248 

249 

25o 

25l 
252 

253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 

269 
270 

27* 

272 
273 

'274 

276 

277 
278 

279 

No. 


37107 
37291 
37475 
37658 
37840 


37125 
37310 
37493 
37676 
37858 


37144 
37328 
3751 1 
37694 
37876 

38o57 
38238 
38417 
38596 

38775 


37162 
37346 
37530 
37712 
37894 


37181 
37365 
37548 
37731 
37912 


37566 

37749 
37931 


37218 
37401 
37585 
37767 
37949 


37236 
37420 
37603 
37785 
37967 


37254 
37438 
37621 
37803 
37985 


37273 
37457 
37639 
37822 
38oo3 


10 
11 
i3 
i5 

n 


3802I 

38202 

38382 
38561 
38739 


38o39 

38220 


38075 
38256 
38435 
386i4 
38792 


38093 
38274 
38453 
38632 
388io 

38987 
39164 
39340 
39515 
39690 


38ii2 
38292 
38471 
38650 
388a8 


38i3o 
383 10 
38480 
38668 
38846 


38 1 48 
38328 
385o7 
38686 
38863 


38i66 
38346 
38525 
^8703 
38881 


38i84 
38364 
38543 
38721 
38899 


4 
5 


38917 
39094 
39270 


38934 
391 1 1 

39287 
39463 
39637 


38952 

39480 
39655 


38970 
39T46 
39322 
39498 
39672 


39005 
39182 
39358 
39533 
39707. 


39023 

39550 
39724 


39041 
39217 

3^742 


39058 
•39235 
39410 
39585 
39759 


39076. 
39252 
39428 
39602 

39777 


7 

9 
11 
i3 
i4 


4oi4o 
4o3i2 
4o483 


3981 1 
39985 
4oi57 
4o3a9 
4o5oo 


39829 
40002 
40175 
4o346 
4o5i8 


39846 
40019 
4019a 
4o364 
4o535 


39863 
4oo37 
40209 
4o38i 
4o552 


39881 
4oo54 
40226 
4o3o8 
40569 


39898 

40071 

40243 

4o4i5 
4o586 


39915 
40088 
40261 
4o432 
4o6o3 


40106 
40278 

40449 
46620 


39950 
40123 
4o2o5 
4o466 
4o637 


17 


1 
2 
3 
4 
5 
6 
7 
8 

9_ 
I 

2 
3 
4 
5 
6 

I 
9- 

I 
2 
3 
4 
5 
6 

2 

si 


2 
3 
5 


4o654 
4o8a4 

4i33o 


40671 
4o84i 
41010 

41179 
4i347 


40688 
4C3858 
41027 
41196 
4i363 


4o7c5 
40875 
41044 
41212 
4i38o 


40722 
40892 
41061 
41229 
41397 


40739 

41078 
41246 
4i4i4 


40756 
40926 
4ioo5 
41263 
4i43o 


40773 
40943 
41111 
41280 
41447 


40790 
40960 
41128 
41206 
41464 


40807 
40976 
41145 
4i3r3 
4i48i 


7 

9 
10 

12 

i4 


41497 
4i6d4 
4i83o 

42160 


4i5i4 
4i68f 

4i847 
42012 

42177 


4i53i 

42029 
42193 


4i547 
41714 
41880 
4ao45 
42210 


4i564 
4i73i 

42336 


4i5^i 

41747 
41913 
42078 
42243 


4i5o7 
.41764 
41929 
42095 
42259 


4i6i4 
41780 
41946 
42111 
42275 


4i63i 

41797 
41963 
42127 
42292 


41647 
4i8i4 
41979 
42144 
423o8 


iS 

a 
3 


42325 
42488 
42651 
42813 
42975 


42341 
425o4 
42667 
4283o 
42991 


42357 

42521 

4^684 
42846 
43oo8 


42374 
42537 
42700 
42862 
43024 


4230O 
42553 
42716 
42878 
43o4o 


42406 
42570 
42732 
42894 
43o56 


42423 
42586 
42749 
4291 1 
43072 


42439 
42602 
42765 
42927 
43088 


42455 
42619 
42781 
42943 
43io4 


42472 
42635 
42797 
429?^ 
43 120 


6 
8 
10 
II 
i3 


43i36 
43207 
43457 
436i6 

43775 


43.52 
433 1 3 
43473 
43632 
43791 


43169. 
43329' 
43489 
43648 
43807 


43i85 
43345 
435o5 
43664 
43823 


43aoi 
43361 
43521 
4368o 
43838 


43217 
43377 

438?4 


43233 

•435?3 
43712 
43870 


43249 
43409 
43569 
43727 
43886 


43265 
43425 
43584 
43743 
43902 


43281 
43441 
436oo 
43759 
439.7 


_i4 

a 
3 


43933 
44091 
44248 
44404 
44560 


43949 
44107 
44264 
44420 
44576 


& 

44592 


43981 
44i38 
44205 
44451 
4461.7 


44^^ 
443ii 
44467 
44623 


44012 
44170 
44326 
44483 
44638 

5 


44028 
44i85 
44342 
44498 
44654 


44044 
44201 
44358 
445i4 
4i^69 


44059 
44217 
44373 
44520 
44685 


44075 
44232 
44389 
44545 
447t'o 


b 
6 
8 

9 
II 





^ 


2 


3 


4 


6 


7 


8 


9 


11 

14 



TABLE XXVI. l^^ 173 
liOgariClHii^of Nambera. 




No. 9800 3400. tog 


. 44716 63148. 




No. 
280 
281 
2B2 
283 
284 
285 
286 
287 
288 
289 

290 
291 
292 
293 
294 
295 
296 

298 
299 
3uo 
3oi 

302 

3o3 
3o4 
3o5 
3o6 

^ 
309 
3io 
3ii 

3l2 

3i3 
3i4 
3,5 
3i6 
3i7 
3f8 
319 

320 
321 
322 

323 

324 

325 
326 

III 
329' 

33o 
33i 
332 
333 
334 
335 
336 

No. 


6 


1 


9 


3 


4 5 


6 


7 


8 


[ ^ 




44716 
44»7i 
45o25 
451.79 
45332 


45o4o 
45194 
453J7 


44747 
44902 
45o56 
45209 
45362 


44762 

44917 
45071 
45225 
45378 


44778 
44932 
45o86 
45240 
45393 


44793 
44948 
45,02 
45255 
45408 


448c)o 
44963 
45,, 7 
4527, 
45423 


44824 

45286 
45439 


44840 
44994 
45T48 
453o, 
45454 


44855 
45oio 
45,tV3 
453,7 
45469 


1" 

7" 

2 
3 
4 
5 
6 

I 
± 

J 

2 
3 
4 
5 
6 

I 
± 

1 

1 
2 
3 
4 
5 
6 

I 

9. 

] 

1 
2 
3 
4 
5 
6 

7 
8 

9 

1 

I 

2 
3 
4 
5 
6 
7 
8 

2. 


3 

5 
6 


45484 
45637 
45788 
45939 
46(»90 


45ioo 
45652 
458o3 
45954 
46io5 


455i5 
45667 
458i8 

45969 
46120 


45530 
45682 
45834 
45984 
46135 


45545 
45697 
45849 
46000 
461 5o 


45561 
45712 
45864 
46oi5 
46i65 


45576 
45728 
45879 
46o3o 
4€i8o 


45591 
45743 
45894 
46045 
46,95 


456o6 
45758 
45909 
46060 
462,0 


4562, 
457-3 
45924 
46071; 
46225 


8 

ID 
II 

i3 
j4 


46240 
46380 
46538 
46687 
46835 


46255 
464o4 
46553 
46702 
4685o 


46270 
46419 
46568 
46716 
46864 


46285 
46434 
46583 
46731 
46879 


463oo 
46440 
46598 
46746 
46894 


463i5 
46464 
466i3 
46761 
46909 


4633o 

46479 
46627 
46776 
46923 


46345 
46494 
46642 
46790 
46938 


46359 
46509 
46657 
468o5 
46953 


46374 
46523 
46672 
46820 
46967 


5 

2 


46982 

4712? 

47276 
47422 
47567 


46997 
47144 

472Q0 

47436 
47582 


47012 
471 5o 
473o5 
47451 
47596 


47026 
47173 

&t 

47611 


47041 
47188 
47334 
47480 
47625 


47o56 

47i02 

47349 
47494 
47640 


47070 
47217 
47363 
47509 
47654 


47085 

47232 

47378 
47524 
47669 


47100 
47246 

475^ 
47683 


471 14 
47261 

47553 
47698 


e 
e 

9 

11 


47712 
47857 
48001 
48144 
48287 


47727 

48159 
483o2 


47741 
47885 
48020 
48,73 
483,6 


47756 
47900 
48o44 
48,87 
48330 


47770 
47914 
48o58 
48202 
48344 


47784 

482,6 

48359 


4794? 
48087 
48230 
48373 


47813 
47958 
4810] 
48244 
48387 


47828. 
47972 
48, 16 
48259 
48401 


47842 

48, 3o 
48273 
484 16 


13 

_i4 

4 

1 
3 

6 


•4843o 
48572 
48714 
48855 
48996 


4S444. 
48586 
48728 
48869 
49010 


48458 
48601 
48742 
48883 
49024 


48473 
486,5 
48756 
48807 
49o38 


-48487 
48629 
48770 
48911 
49052 


485oi 
48643 
48785 

1^^ 


485,5 
48657 
48799 
48940 
49080 


4853o 
48671 
488,3 
48954 
49094 


48544 
48686 
48827 
48968 
49108 


48558 
48700 
4884, 
48982 
49122 


49136 
49276 
494i5 
49554 
49693 


491 5o 
49290 

49707 


49164 
49304 
49443 
49582 
49721 


49178 
49318 
49g7 

4^ 


49471 
496,0 
49748 


49206 
49346 
49485 
49624 
49762 


49220 
49360 

49776 


49234 
49374 
495,3 
49651 
49790 


49248 
49388 
49527 
49665 
49803 


49262 
49402 
49541 
49679 
49817 


7 

8 

,0 

11 

j3 


49831 

50243 
5o379 


49845 
49982 

50I20 

5o256 
50393 


50270 
5o4o6 


49872 
5ooio 
5oi47 
5o284 
5o42o 


49886 
50024 

5oi6, 
50207 
5o433 


49900 
5oo37 
50174 
5o3ii 
5o447 


5oo5i 
5oi88 
5o325 
5o46i 


49927 
5o665 

50202 

5o338 
5o474 


49941 

^? 
5o352 
5o488 


49955 
56092 

5022Q 

5o365 
5o5o, 


3^ 

1 
3 
4 
5 

I 

9 


5o5i5 
5o65i 
50786 
50920 
5io55 


5o529 
5o664 

5io68 
5 1 202 
5i335 
5i468 
5i6oi 
51733 


5o542 
50678 
5o8i3 
50947 
5io8i 


5o556 
5o69r 
50826 
50961 
5,095 


5©569 
5o7o5 
5o84o 
5o^4 
5,108 


5o583 
507,8 
5o853 
50987 
5,121 


50596 
50732 
5o866 
5iooi 
5ii35 


5o6io 
50745 
5o88o 
5ioi4 
5ii48 


50623 
5o75o 
50893 
5,028 
5,, 62 


5o637 
50772 
50907 
5,o4i 
51,75 


5ii88 

5l322 

5i455 
51587 
51720 


51215" 

5i348 
5,481 
5i6i4 
51746 


51228 
5,362 
5,495 
5,627 
5,759 


5 1242 
5i375 
5i5o8 
5i64o 
5,772 


51255 
5i388 
5i52i 
5i654 
51786 


51268 
5i4o2 
5,534 
5,667 
5,799 


51282 
5,4i5 
5i548 
5,660 
5,8,2 


5,295 
5,4'».8 
5,56, 
5,693 
5,825 


5,3o8 
5i44i 
5,574 
5,706 
5,838 


10 

,2 


5,85i 
51983 
521 14 

522iM 

52375 


5i865 
5,996 
52127 
52257 
32388 


51878 
52009 
52i4o 
52270 
52401 


5,891 

5302f 

52153 
52284 
524,4 


5,904 
52035 
52,66 
52297 
52427 


5,9,7 
52048 

52,79 
523io 
52440 


5,930 
52061 
52192 
52323 
52453 


5,943 
52075 

52205 

52336 
52466 


1^ 

52218 
52349 
52479 


5,970 
52101 

5223l 

52362 
52492 


i 

2 
4 
'5 


525o4 
52W 
52763 
52802 
53o2o 


52517 
52647 
52776 
52905 
53o33 


52530 
52660 
52789 
52917 
53^)46 


52S43 
52673 
52802 
52930 
53^8 


52556 
52686 
52815 
52943 

53071 


52569 

52699 
52827 
52956 
53o84 


52582 
52711 
52840 
52969 
53697 


52595 
52724 
52853 
52982 
53,, 


52608 
52737 
5tt866 
52994 

53l22 


52621 
52750 

52879 
53067 
53i35 


6 

I 

10 
II 





1 


9 


3 


4 


5 


6 


7 


8 


9 







»N.««1 TABUS XXVI. 

LogvUhnM of Nambtn. 






No. 34(M MOO. Log. S3148 eOMM. 






No. 
>34o 
34i 
34a 
343 
344 

IS 
is 

349 
35o 
35i 
352 
353 
354 
355 
356 
357 
358 
359 
36o 
36i 
363 
363 
364 
365 
366 

,^ 

369 

370 

37' 
37a 
373 
374 
375 
376 

III 
379 
38o 
38i 
38a 

385" 
386 

389 

3r)t 
3ya 
393 
394 
-355 

No. 





1 


9 


3 


4 


5 


6 


7 


8 


9 






53i48 
53^75 
534o3 
53529 
53656 


53i6t 
53288 
534i5 
53542 
53668 


53173 
5330I 
53428 
53555 
53681 


53i86 
533 14 
53441 
53567 
53694 


11^ 

53453 
53580 
53706 


53311 
53339 
53466 
53593 
53719 


53324 
5335a 

'^ 

53733 


53a37 
53364 
53491 
536f8 
53744 


53350 
53377 
53504 
53631 

53757 


53363 
53390 
53517 
53643 
53769 


J 

f 5 
6 

7 
8 

9 


3L 

1 

3 

4 
5 




53782 
53908 
54o33 
54i58 
S4283 


53794 
53926 
54045 
54170 
54295 


53807 
53933 
54o58 
54f83 
54307 


53820 
53945 
54070 
54195 
54320 


53832 
53958 
54o83 
54208 
54332 


53845 
53970 
54695 
54220 
54345 


53857 

54108 
54a33 
54357 

5441' 1 
546ot, 
547a8 
54851 
54974 


53870 
53995 
54120 
54a45 
54370 


5388a 
54008 
541 33 
54358 
54383 


53895 
54020 
54145 
54370 
54394 


1 

9 
10 

13 




54407 
54531 
.54654 
54777 
54900 


54419 
54543 
54667 
54790 
54913 


54432 
54555 

54802 
54925 


^4444 
54568 
54691 
54814 
54937 


54456 
5458p 
54704 
54827 
54949 


54460 
54593 
547T6 
54839 
54962 


54494 
54617 
54741 
54864 
54986 


54506 
5463o 
54753 
54876 
54*^98 


54:18 
54643 
54765 
.54888 
55uii 






55o23 
55f45 
55267 
55388 
^5509 


55o35 
55 1 57 
55279 
55406 
55522 


55o47 
55169 
55291 
554T3 
55534 


55u6o 
55182 
553o3 
55425 
55546 


55072 
55194 
553 1 5 
55437 
55558 


55o84 
55ao6 
55328 

55449 
55570 


55096 
55ai8 
55340 
55461 
5558a 


55io8 
5523o 
55352 
55473 
55594 


55i3i 
55242 
55364 
55485 
556o6 


55i33 
55355 
55376 

55497 
55618 


J 

I 
a 
3 
4 
5 
6 

I 


3 




5563o 
55751 
55871 
5599. 
56iio 


55642 
55763 
55883 
56ix)3 

56122 


55654 
55775 
55895 
56oi5 
56i34 


55666 
55787 
55907 
56027 
56i46 


55678 
56i58 


.55691 
55811 
55931 
56o5o 
56i70 


55703 
558a3 
55943' 
5666a 
56182 


55715 
55835 
5595s 
56074 
56194 


55967 
566^6 
56a65 


56317 


4 
S 
6 

I 


\ 


56229 
56348 

56585 
56703 


56241 
5636o 
56478 
56597 
567T4 


56253 
56372 
56490 
566o8 
56726 


56265 
56384 
565o2 
56620 
56738 


56277 
55396 
565i4 
56632 
5675o 


56289 
56407 
56526 
56644 
56761 


56301 

56656 
56773 


56312 
56431 

56549 
56667 
56785 


56324 
56443 
56561 
56679 
56797 


56336 
56455 
56573 
56691 
568o8 


10 
JI 




^)820 

56937 
57054 
57171 
57287 


56832 

57183 
57299 


56844 
56961 
57078 

57194 
57310 


56855 
57322 


56867 
56984 
57101 
57217 
57334 


57113 

5734? 


56891 
57008 
571 a4 
57341 

57357 


56902 
57019 
57136 
57252 
57368 


56914 
5703 1 
57148 
57264 
57380 


56926 
57c«(3 

57392 

57507 
57623 
57738 
57853 
579^ 


11 




57403 
57519 
57634 
57749 
57864 


574 1 5 
57530 
57646 
57761 
57875 


57426 
57542 
57657 
5777a 
57887 


57438 
57553 
57669 
57784 
57898 


57449 
57565 
57680 

57795 
57910 


57461 
57576 
57692 
57807 

57921 


57473 
57588 
57703 
57818 
57933 


57484 
67600 
57715 
57830 
57944 


57496 
576fi 

57955 


3 
3 
4 
5 
6 

8' 
9. 


9 

3 

4 
5 




57978 
58<i92 
582.)6 
58320 
58433 


57990 
58164 
58218 
58331 
5S444 


58001 
58ii5 
58229 
58343 
58456 


5&>i3 
58127 
58240 
58354 
58467 


58252 
58365 
58478 


58o35 
58i4o 
58263 

5^377 
58490 


58o47 
58i6i 
58374 
58.388 
585oi 


58o58 
5817a 
58386 
58399 
58513 


58i84 
58297 
584T0 
58524 


58o8i 
58195 
583o9 
58433 
58535 


I 

9 
10 




58546 
58659 

58883 
58995 


58557 
58670 
58782 
58894 
59006 


58569 
58681 
58794 
58906 
59017 


58580 
58692 
588o5 
«9i7 
59028 


58591 
58704 
588 16 
58928 
59c»4o 


58fi()2 
58715 
58827 

59051 


586i4 
58736 
58838 
58950 
5906a 


58625 
68737 
58850 
58961 
59073 


58636 

S8973 

5»« 


58647 
58760 
58873 
58984 
59095 






59106 
592 r8 
59329 
59439 
59556 


59118 
59229 
59340 
59450 
09561 


59240 

i 


59140 
59251 
59362 
594-^a 
59583 


59151 
59262 
59373 
59483 
59594 


59162 


59173 
59*84 
59395 
59566 
59616 


59184 
59395 
59406 




594a8 
59539 


6 

I 


1 

s 


1 


596(lg 
59770 

6U197 


59671 
59780 
59890 

60108 


5968a 
59791 
59901 
60010 
6oi!t9 


59802 
59912 
60031 
601 3*0 


^3^ 
6oi4i 


597»5 
598*4 
59934 
60043 
601 5a 


6oi63 


59956 
66665 
60173 


66676 
60184 


6^66 
60195 


1 

1 

6 

I 
i 







1 


% 


3^ 


r ' 


5 


6 


7 


.8 


» 






TABI-K XXVI. [f^ » 
Logarilhiiifl of Numbers. 




No. 
4oa 
4oi 

4o3 
4o4 





1 


a 


3 


4 


5 


6 


7 


8 


9 


60206 
6oai4 

60423 

6o53i 
l6o638 


60217 
6o325 
60433 
6o54i 
60647 


60229 

6o336 
60444 
6o552 
60660 


60239 

60347 
60455 
6o563 
60670 


60249 

6o358 
60466 
60574 
60681 


60266 
60369 
60477 
6o584 
60692 


60271 
60379 
60487 
60595 
60703 


60282 

6o3oo 
60498 
60606 
60713 


60293 
60401 
60509 
60617 
60724 


6o3o4 
6o4i2 
6o520 
60627 
6Q73S 


4o5 
406 
407 
408 
409 
4io 
4ii 
4ia 
^i3 
4i4 
4i5 
4i6 

417 
4i8 

419 
420 
421 
422 
423 
4U 

nr 

426 

a 

439 

43o 
43i 
43a 
433 
434 
435 
436 

a 

439 
440 
441 

44a 
443 
444 
445 
446 
447 
448 
449 
45o 
4Si 
45a 
453 
454 

% 

No. 


'60746 
6o853 

61 172 


60756 
6o863 
60970 
61077 
.6ii83 


61097 
61194 


^1 

61204 


60788 
60895 
61002 
61 109 
61215 


6ioi3 
61 1 19 
61225 


60810 

61023 
6ii3o 
61236 


60821 
60927 
6io34 
6u4o 
61247 


6o83i 
60938 
61045 
■6ii5i 
61257 


60842 

6105I 
61162 
61268 


61278 
61384 
61490 
61595 
61700 


61289 
61395 
6i56o 
61606 
61711 


6i3oo 
6i4o5 
6i5ii 
61616 
61721 


6i3io 
6i4i6 
6i52i 
61627 
6i73i 


6i32i 
61426 
6i532 
61637 
6174/ 


6i33i 
61437 
6i542 
6i648 
61752 


61 342 
61 448 
6x553 
6i658 
61763 


6i352 
6i458 
61 563 
61669 
61773 


6i363 
61469 
61574 
61679 
61784 


61374 

61479 
6i584' 
61690 
61794 


6i8o5 

62014 
62118 
62221 


6i8i5 
61920 
62024 
62128 

62232 


61826 
61930 
62034 
62138 
62242 


6i836 
61941 
62045 
62149 
62252 


61847 
61951 
62055 
62159 
62263 


61857 
61962 
62066 
62170 
62273 


'61868 
61972 
62076 
62180 
62284 


61878 
61982 
62086 
62190 
62294 


61888 
61993 
62097 
62201 
623o4 


62107 
62211 
623i5< 


62325 
62428 
62531 
62634 
62737 


62335 
62439 
62542 
62644 
62747 


62346 

62449 
62552 
62655 
62757 


62356 
62459 
62562 
62665 
62767 


62366 
62469 
62572 
62675 
62778 


62377 
62480 
62583 
62685 
62788 


62387 
62490 
62593 
62696 
62798 


62397 
62500 
62603 
62706 
62808 


62408 
62511 
62613 
62716 
62818 


62418 
625^1 
62624 
62726 
62829 


62839 
6294? 
63o43 
63i44 
63246 


62849 
6295T 

63o53 
63i55 
63256 


62859 
62961 
63o63 
63i65 
63266 


62870 
62972 
63673 
63175 
63276 


62880 
62982 
63o83 
63i85 
63286 


62890 
62992 
63094 
63195 
63296 


62900 
63oo2 
63io4 
632o5 
633o6 


62910 
63oi2 
63ii4 
63215 
633 1 7 


62921 

63o22 

63i24 
63225 
63327 

63428 
63528 
63629 
63729 
63829 


62931 
63o33 
63i34 
63236 
63337 


63347 
63448 
63548 
63649 
63749 


63357 
63458 
63558 
63659 
63759 


63367 
63468 
63568 
63669 
63769 


63377 
63478 
63579 
63679 
63779 


63387 
63488 
63589 
63689 
63789 


63397 
634g8 
63599 
63699 
63799 


63407 
635o8 
636o9 
63709 
638o9 


63417 
635i8 
636i9 
63719 
638»9 


63438 
63538 
63639 
63739 
63839 


03849 

a 

64i47 
64246 


63859 

641 57 
64256 


63869. 

& 

64167 
64266 


^3879 

64177 
64276 


63889 
63988 
64088 
64187 
64286 


SSI 

64098 

64197 
64296 


64oo? 
64io8 
64207 
643o6 


63910 
64oi8 
64ii8 
64217 
643i6 


64olt 
64128 
64227 
64326 


64137 
64237 
64335 


64345 
64444 
64542 
64640 

64738 


64355 
64454 
64552 
6465o 
64748 


64365 
64464 
64562 
64660 
64758 


64375 
64473 
64572 
64670 
64768 


64385 
64483 
64582 
64680 
64777 


6439S 
64493 

645gi 
64787 


644o4 
645o3 
646oi 
64699 
64797 


644i4 
645i3 
64611 


64424 
64523 
64621 

64719' 
648 16 


64434 
64532 
64631 

64729 
64826 


64836 
64933 
65o3i 
€5i28 
65225 


64846 
64943 
65o4o 
65i37 
65234 


64856 
64953 
65650 
65i47 
65244 


64865 
64963 
65c)6o 
65i57 
65254 


64875 
6497a 
65o7o 
65i67 
65263 


64885 
64982 

65273 


64895 

65^9 
65i86 
65283 


64904 
65oo2 

65I96 
65292 


64914 
65011 
65io8 
65205 
653o2 


04924 
65o2i 
65ii8 
652 1 5 
65312 


65321 
654i8 
655i4 
656io 
65706 


65331 
65427 
65523 
65619 
65715 


65341 
65437 
65533 
6S629 
65725 


65350 

65447 
65543 
65639 
65734 


65360 
65456 
65552 
65648 
65744 


65369 
65466 
65562 
65658 
65753 


65571 
65667 
65763 


65389 
65485 
65581 
65677 
6577* 


65398 
65495 
65501 

65782 


654o8 
655a4 
656oo 
65696 
65792 


658oi 
66i8t 


65811 
65906 
66oot 
66096 

66191 


65a2o 
65916 
6601 1 
66106 
66200 


6'ia3o 
65925 
66020 
66ii5 
66210 


65839 
65935 
66o3o 
66124 
66219 


65849 
65944 
66039 
661 34 
66229 


65858 
65954 
66o4o 
66143 
66238 


65868 
65963 
66o58 
661 53 
66247 


65877 
65973 
66668 
66162 
66257 


65887 
65982 
66077 
6617a 
66266 





1 


d 


a 


4 


& 


e 


7 


8 


9 



II 



1 


& 


3 


A 


3 


3k 


4 


4 


5 


61 


6 


7 


7 


& 


8 


9 


9j 


Id 



Id 



I 

» 
3 
4 
% 

6 

Jf 
% 

9JL 



d 



J.± 



^^ iwi TABLE XXVL 

Logarithmfl of Numbers. 






800. Loff. e 




leoo. 






.-.^-^ 






No. 

460 
46. 
46a 
463 
464 
465 
466 
467 
468 
469 
470 
47 1 
47> 
473 
474 

&' 

% 
479 
48o 
48i 
48a 
483 
484 
485 
486 

% 

489 
490 
491 
492 

493 
494 

495 
496 
497 
498 
499 

5oo 
5oi 
5oa 
5o3 
5o4 
1^ 
5o6 
5o7 
5o8 
509 

5io 
5ii 

5l2 

5t3 
5i4 
"SIT 
5i6 

5i7 
5i8 
5i9 

No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




66276 
66370 
66464 
.66558 
66652 


66285 
66380 
66474 
66567 
66661 


66295 

66389 
6^85 
66577 
66671 


663o4 
66398 
664oa 
66586 
66680 


663i4 
66408 
665oa 
665q6 


66323 
66417 
665ii 
66605 
66699 


66332 
66427 
66521 
66614 
66708 


66342 
66436 
6653o 
66624 
66717 


66361 
66445 
66539 
66633 

66727 


66361 
66466 

66549 
66642 
66736 


6 

I 

9 


0^ 

a 
3 
4 


66745 
66839 
66932 
67025 
67117 


66755 
66848 
66941 
67034 
67127 


66764 
66857 
66950 
67043 
67136 


66960 

67o5a 
67145 


66783 
66876 
66969 
67062 
67154 


66702 
66885 
66978 

g?2i 


66801 
66804 
66967 
67080 
67173 


66811 

66^ 
67,82 


66820 
66913 
67006 
67099 
67191 


66829 
6692a 
67016 
67,08 
6720, 


5 
6 
7 
8 
9 


67210 
67302 
67304 
67486 
67578 


67219 
67311 
67403 


67aa8 
673a I 
67413 
67504 
67596 


67*37 
G7330 
674aa 
67514 
67605 


67247 
67339 
67431 
67523 
67614 


67256 
67348 
67440 
67532 
67624 


67266 
67357 
67449 
67541 
67633 


67274 

67367 
67459 
67550 

M42 


67284 
67376 
67468 
67660 
6766, 


67203 
67386 

67477 
67669 
67660 




67669 

67761 
6785a 
67943 
<68o34 


67770 
67861 
67952 
68?43 


67688 
68o5a 


te 


67706 

67797 
67888 
67979 
68070 


67715 
67806 

68079 


•67724 
678^16 
67906 


67733 
67825 
67916 
68006 
68097 


67742 
67834 
67926 
680,6 
68,06 


67762 
67843 
67934 
68024 
68,i5 




68124 
68215 
683o5 
68395 
68485 


681 33 
68224 
683 14 
684o4 
68494 


68142 
68a33 
66323 
684i3 
68502 


68i5i 
68242 
68332 
68422 
685it 


68160 
68251 
68341 
6843 1 
68520 


68169 
68260 
6835o 
6844o 
68529 


68,78 
68269 
68359 
68449 
68538 


68187 
68278 
68368 
68458 
68547 


68,96 
68287 
68377 
68467 
68556 


66206 
68296 
68366 
68476 
68566 




68574 
68664 
68753 
68842 
68931 


68583 
68^40 


68/7J 
68860 
68949 


68601 
68690 
68780' 
68869 
6895? 


68610 

687I9 
68878 
66966 


68619 
68708 
68707 
68886 
68975 


68628 

68717 
68806 
68895 
68964 


68637 
68726 
688,5 
68904 
68993 


68646 
68735 
68824 
689,3 
69002 


68656 
68744 
68833 
6892a 
690,1 


r 

1 

a 
3 
4 
5 
6 

I 


If 


69020 
69108 

§;?^ 
69373 


69028 
69205 


69126 
69214 
69302 
69390 


69046 
69135 
69223 
69311 
69399 


69055 
69144 
69232 
69320 
69408 


69064 
69152 
69241 

69417 


69073 
69161 

^t 

69425 

695,3 
6960, 
69688 
69775 
69862 


6908a 
69,70 
69268 
69346 
69434 


69090 

69267 
69355 
69443 


69*76 
69364 
69451 




69461 
69548 
69636 
69723 
69810 


69469 
6955? 
69644 
69732 
698,9 


69478 
69566 
69653 
69740 
69827 


69487 
69574 
69662 

&1? 


6967, 
69758 
69845 


69504 

69679 
69767 
69854 


69622 

p7?4 
69871 


69531 
69618 
69706 


69539 
096*7 

69888 




70070 
70157 
70243 


69906 
69992 

70070 
70165 
70252 


69914 
70001 
70088 
70174 
70260 


69923 
70010 
70096 
70183 
70269 


09932 
70018 
70105 
70191 
70278 


69940 
70027 
701 14 
70200 
70286 


70,22 
70209 
70295 


69968 
70044 
70, 3i 
70217 
7o3o3 


69966 
70063 
70140 
70226 
703, a 


69976 
7006a 
70148 
7oa34 
7o3a, 




70329 

7o4i5 
7o5oi 
70586 
70672 


7o338 
70424 


70346 
70432 
7o5i8 
70603 
70689 


70355 
70441 
70526 
70612 
70697 


70364 

70621 
70706 


70372 
70458 
70544 
70629 
70714 


7o38i 
70467 
70552 
70638 
70723 


7o38o 

70646 
70731 


7o3o8 
70484 
70669 
70655 
70740 


70406 
7049a 
70678 
70663 
70749 




70757 
70842 
70927 
71012 
71096 


70935 

71020 
71105 


70944 

71020 

7iij3 


70783 
70868 
70952 
71037 
71122 


70791 
70876 
7096, 
7IQ46 
7ii3o 


70800 
70885 
70969 
71054 
71 139 


70808 
70893 

7W>63 
71147 
7123, 
7i3,5 

]\^ 
71567 


70817 

70986 
7,071 
71166 


7o8a5 
709,0 
70996 
7,079 
71164 


70834 
70919 
7ioo3 
71088 
7117a 


J 


5_ 


7II&I 
71265 

, 71617 


71180 
71273 

71357 

7i44i 
7i525 


71108 
7fj8a 
7i366 
7i45o 
71533 


71206 
71290 
71374 
71458 
71542 


71214 

?;^ 

71466 
7i55o 


71223 

7i3o7 
71391 

1% 


71240 

71324 
71408 
71492 
71676 


71248 
7i332 
7i4i6 
71600 
71684 


71267 
7i34f 
71425 
71608 
7169a 







1 


M 


3 


4 


5 


6 


7 


8 


9 





TABLE XXyi. fH-w 
Logarithnw of Numbeni. 


jl^mnA Kon, 


0. Log 






vmuM^ 






No. 

520 
5« 
523 

523 
524 
525 
526 

III 

529 
53o 
53i 
532 
533 
534 
535 
536 

^. 

54o 
54i 
54» 
543 
544 
545 
546 

^, 

55i 
552 
553 
554 
555 
556 
557 
558 
559 
56o 
56i 
562 
563 
564 
565 
566 
567 
568 
569 
570 

571 
572 

til 

¥ 
579 

No. 





1 


9 3 


4 


5 


6 


7 


8 





71600 
7i«?4 
717^7 
718S1 
'71933 


71609 
71692 

71941 


716x7 
71700 
71784 
71867 
71950 


71625 
71709 
71792 
71875 

71958 


71634 
71717 
71800 
71883 
71966 


71642 
71725 
71809 
71892 

71975 


7i65o 
71734 
71817 
71900 
71983 


71659 
7174a 
71825 
71908 
7i99» 


7.667 

71917 
71999 


71675 
71759 
7»84a 
71925 
72008 


72016 
72009 
72181 
72263 
72346 


72024 
72107 
72189 

?n?3 


72032 
72115 
72108 
72280 
72362 


72041 
72123 
72206 
72288 
72370 


72049 
72132 

72214 
72296 
72378 


72057 
72140 
72222 
723o4 
72387 


72066 
72148 
72230 
723i3 
72395 


72074 
72156 
72239 
72321 
72403 


72082 
72165 
72247 
72329 
72411 


72090 
72173 
72255 
72337 
72419 


72428 
72509 
72591 
72673 

72754 


71436' 
7a5i8 

?^ 

72762 


72444 
72526 

72689 
72770 


72452 
72534 
72616 
72697 
72779 


72460 
7254a 
72624 
72705 
72787 


72550 
72632 
72713 
72795 


72477 
72558 
-2640 
7272a 
72803 


72485 
72567 
72648 
72730 
7281 1 


72493 
72575 
72656 
72738 
72819 


725ui 
72583 
72665 
72746 
72827 


7-^35 
72916 

73159 


72843 
72925 
73006 
73086 
73167 


72852 
72933 
73oi4 
73094 
73175 


72860 
72^41 
73022 
73102 
73i83 


72868 

72949 
73o3o 
73iii 
73191 


72876 

73119 
73199 


72884 
72965 
73o46 
73127 
73207 


72892 
72973 
73o54 
73i35 
7321 5 


72900 
72981 
73062 
73i43 
73223 


72908 

72989 
73070 
73i5i 
7323i 


73»39 
733 ao 
73400 
7348c 
73560 


73408 
73488 

73568 


73255 
73336 
73416 
73496 
73576 


73263 
73344 
73424 
73504 
73584 


73272 
73352 
73432 
73512 
73592 


73280 
73360 
73440 
73520 
73600 


73288 
73368 
73448 
73528 
73608 


73296 
73376 
73456 
73536 
73616 


733«4 
73384 
73464 
73544 
73624 


733i;i 
73392 
73472 
73552 
73632 


73640 
73719 

73957 


73648 
73727 
73807 
73886 
73965 


73656 
73735 
7381 5 
73894 
73973 


73664 
73743 
73823 
73902 
73981 


73672 
73751 
7383o 
73910 
73989 


73838 
73918 
73997 


73687 
73767 
73846 
73926 
74oo5 


'73695 
73775 
73854 
73933 
7401 3 


73703 
73783 
73862 
73941 
74020 


73711 
73791 
7387<» 

74028 


74o36 
74ii5 
74.94 
74273 
74351 


74044 
74123 
74202 
74a8o 
74359 


74o52 
74i3i 
74210 
74288 
74367 


74060 
74f39 
742i8 
74296 
74374 


74068 

74225 
74304 
74382 


74076 
74i55 
74233 
74312 
74390 


74084 
74162 
74241 
74320 
74398 


74092 
74170 
74249 
74327 
74406 


^4257 
74335 
74414 


74107 
74186 
74265 
74343 
74421 


74429 
74507 
74586 
74663 
74741 


74437 
745i5 
74593 
74671 
74749 


74445 
74523 
74601 

?1§? 


74453 
74531 
74609 
74687 
74764 


74461 
74539 
74617 
74695 
74772 


74468 
745<7 
74624 
74702 
74780 


74476 
74554 
74632 
74710 
74788 


74484 
74562 
7464P 
74718 
74796 


74492 
74570 
74648 
74726 
748o3 


74500 
74578 
74656 
74733 
74811 


74819 
74896 

74974 
75o5i 
75128 


74827 
74904 

75o5o 
75i36 


74834 
749*2 

75 1 43 


74842 
74920 
74997 
75074 
75i5i 


7485o 

75082 

75i59 


74858 
74935 
75012 

& 


74865 
74943 
75020 
75097 
75174 


74873 
74950 
75628 
75io5 
75182 


74881 
74958 
75o35 
75ii3 
75189 


74889 
74966 
75o43 
75 120 
75197 


752o5 
75282 
75358 
75435 
755II 


752i3 

75442 
75519 


75220 
7*297 
75374 
75450 
75526 
-56o3 
.75670 

75906 


75228 
753o5 
75381 
75458 
75534 


75236 
75312 

75542 


75243 
75320 

75397 
75473 
75549 


75251 
75328 
75404 
75481 
75557 


75250 
75335 
75412 
75468 
75565 


75266 
75343 
75420 
75496 
75572 


75274 
75351 
75427 
75504 
75580 


75587 
75664 
75740 
758i5 
75891 


75595 
75671 
75747 
75823 
75899 


75610 
756R6 
75762 
75838 
75914 


75618 
75694 
75770 
75846 
75921 


75626 
75702 
75778 
75853 
75929 


75633 

75861 
75937 


75641 
75944 


75648 
75724 
75800 
75876 
7595a 


7.5656 

?^ 

75884 
75959 


75967 
76042 
76118 
76103 


76125 
76200 
-6275 


76057 
76133 
76208 
76283 


76140 
76215 
76290 


75997 
76072 
76148 
76223 
7^298 


76005 
7t)o8o 
76155 
76230 
763o5 


76012 

76238 
763i3 


76020 

76095 
76170 

76a43 
763arf 


^1 
76a53 
76328 


76035 
76110 
76165 
76a6o 
76335 


i 1 


2 


3 


4 


5 


6 


7 


6 


9 



0> 



9I7 



I I 
a I 

3 a 

4 3 

5 4 

6i4 
7 * 

s|a 

9« 



2Si 



^m TABLE XXVI. 

LogariltimA of Nvmben. 


Ilo.6d00 6400. Log. 76343 








No. 

58i 
58a 

583 
584 
i85 
586 

i 

6oi 

602 

6o3 
6o4 
6o5 
6o6 

609 

610 
61 1 
612 
6i3 
614 
6i5 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 

63o 
63i 
632 
633 

^- 

636 

lU 

639 





1 


9 


3 


4 5 


6 


7 


8 


9 


76343 
76418 
76492 
76567 
76641 


7635o 
76425 
76D00 
76574 
76049 
76/23 
76797 
76871 
76945 
77019 


76358 
76433 
76507 
76582 
76656 


76365 
76440 
765i5 
76589 
76664 


76373 
76443 

76522 

76597 
76071 


7638o 
76455 
76530 
76604 
76678 


76388 
76462 
76537 
76612 
76686 


76395 
76470 
76545 

9 


764o3 

76477 
76552 
766^6 
76701 

76775 

76997 
77070 


76410 
76485 
76559 
76634 
76708 


76716 
767 vo 
7686.1 
76938 
77012 

77085 
77«59 
77232 
773o5 
77379 


76730 
76805 

?Si 

77026 


76708 
76812 
76886 
76960 
77034 


76745 
76810 

77041 


76901 
76975 
77048 


76908 
76982 

77o56 


76768 
76842 
76916 

5S 


76930 
77004 
77078 


77093 
77166 
77240 
773 1 3 
77386 


77100 
7/173 
77247 
77320 
77393 
77466 
77539 
77612 
77685 
77757 


77107 
77181 
772l»4 
77327 
77401 


77115 
77188 
77262 
77335 
77408 


77122 

77195 
77269 
77342 
774i5 


77129 
77203 

77276 
77349 
77422 


77137 
77210 
77283 
77357 
7743o 

775o3 
77576 
77648 
77721 
77793 


77144 
77217 
77291 

77364 
77437 


77i5i 
77225 
7^298 
77371 
77444 


77452 
77525 
77597 
77670 
77743 


77459 

77605 
7^677 
77750 


77474 
77546 
77619 

^1^ 


77481 
77554 
77627 
77699 

77772 


77488 
77561 
77634 
77706 
77779 


77568 
77641 
77714 
77786 


775 10 
77583 
77656 
77728 
77801 


77517 
77590 
77663 
77735 
77808 


77815 
77887 
7796^^ 
7&>32 
78104 


77822 
77895 
77967 
78039 
78111 


77830 
77902 
77974 
78046 
781 18 


77837 
77909 
77981 
78053 
78125 


77844 
77916 
77988 
78061 
78132 


77851 
77924 

78140 


77859 
7Z93i 

78075 
78147 


77866 
77938 
78010 
78082 
78154 


77873 
77945 
78017 
78089 
78161 


77880 
77952 
78025 
78007 
78168 


78176 
78247 
78319 
78300 
78462 


78183 
78254 
78326 
783o8 
78469 


78190 
78262 
78333 
78405 
78476 


78197 
78269 
78340 
78412 
78483 


78204 
78276 
78347 
78419 
78490 


78211' 

78283 

7835S 

78426 

78497 


78219 

78433 

785o4 


78226 

7844*) 
78512 


78233 
783o5 
78376 
78447 
78519 


78240 
78312 
78383 
78455 
78526 


78533 
78604 
78675 
78746 
78817 


78540 
78611 
78682 
78753 
78824. 


78547 
78618 
78689 
78760 
78831 


78554 
78625 
78696 
78767 
78838 


78561 
78633 
78704 
78774 
78845 


78069 
78645 
78711 
78781 
78852 


78576 
78647 
78718 
78789 
78859 


78583 
78654 
78725 
78796 

78866 


78590 
78661 
78732 
788<.3 
78873 

78944 
79014 
79085 
79155 
79225 


78668 

78810 
78880 

78951 
79f)2i 
79092 
79162 
79232 


78888 
78958 
79^^29 
79099 
79'69 


78895 
78965 
79036 
79106 
79176 


78902 
78972 
79<-'43 

■79'/ 3 
79183 


78909 

78979 
79o5o 
79120 
79190 


78916 
78086 
79657 
79127 
79'97 


78923 
78993 
79064 
79134 
79204 


78930 
79000 
79071 
79141 
79211 


78937 
79007 
79078 
79148 
79218 


79239 
79309 
79379 


79246 
79316 
79386 
79456 
79525 


79253 
79323 

79463 
79532 


79260 
79330 
79400 
79470 
79539 


79267 
79337 
79407 

79477 
79546 


79274 
79344 
79414 
79484 
79553 


79281 
79351 
79421 


79288 
79358 
79428 
79498 
79567 


793^5 
79435 
795o5 
79574 


79302 
79372 
79442 
79511 
79581 


7y588 
79657 
79727 

79934. 

8ooo3 

80072 

80140 

80209 

80277 

8o346 

8o4i4 

80482 

8o55o 


79872 


79602 
79671 
79741 
79810 

79879 


S7I 

79748 
79817 
79886 


79616 
79685 
79754 
79824 
79893 


79623 
79602 
79761 
79831 
79900 


79630 

79768 
79837 
79906 


79637 
79706 
79775 
79844 
79913 


79644 
79713 
79782 
79851 
79920 


79650 
79720 

]^^ 

79927 

8oi34 
80202 
80271 


79941 
80010 
80079 

80147 
80216 

80284 
80353 
80421 
80489 
80557 


79948 
80017 
80085 
801 54 
80223 


79V55 

80024 

8oiOi 
80229 


80?^ 
8o236 


799^9 
80037 
80106 
80175 
80243 


79975 
80044 
8on3 
80182 
8o25o 


79982 
8oo5i 
80120 
80188 
80257 


80127 
80195 
80264 


80291 
80359 
80428 
80496 
8o564 


80298 
8o366 
80434 
8o5o2 
80570 


8o3o5 
80373 
8o44i 
8o5o9 
80577 


8o3i2 
8o38o 
80448 
8o5i6 
8o584 


8v3i8 
8o387 
80455 
8o523 
80591 


8o325 
80393 
80462 
8o53o 
80598 


8o332 
80400 
80468 
8o536 
80604 


80339 
80407 
80475 
8o543 
8061 1 


No, 





1 


2 


3 


4 


5 


6 


7 


8 


9 



lli 



TABLE XXVI. r^i» 
Logarithms of Numbers. 


Ifo AilAA *9tUi 


0. Log. 80618- 


9i«"A I 








^* 


No. 

64i 
841 
643 
644 
645 
646 

^ 

649 
65o 
65i 
653 
653 
654 
655 
656 

^59 





1 


2 


3 


4 


5 6 


7 


8 


9 


80618 
80686 
80754 
80831 
80889 


80635 
807^ 
80895 


806.33 
80902 


8o638 
80706 

80909 


80645 
8071 3 
80781 
80848 
80916 


8o652 
80730 

80933 


8o65o 
80736 

80939 


8o665 
80733 
8080X 
80868 
80936 


80673 
80740 
80808 
80875 
80943 


80679 
80747 
80814 
80883 
80949 


80956 

8io33 

81334 


80963 
8io3o 

8t23i 


81037 
81 104 
81171 

81238 


8osr76 
81043 
81111 
81178 
81245 


80983 
8io5o 
81117 
81184 
8i35i 


81057 

8.113^ 

8II9I 
81358 


81064 
8ii3i 
81198 
81265 


8ioo3 
81070 
81137 
81204 
81271 


81010 
81077 
81144 

8l31I 

81378 


81017 
81084 
8ii5i 
8i3i8 
81 385 


81391 

8i358 
81435 
81491 
81 558 


81398 
8i365 
8i43i 
8i4o8 
81 564 


8i3o5 
81371 
8i438 
8i5o5 
81 571 


8i3ii 
81378 
81445 
8i5ii 
81578 


8i3i8 
8i385 
8i45i 
8i5i8 
8i584 


8i325 
81391 
8i458 
8i525 
81 591 


8i33i 
81398 
8i465 
8i53i 
81598 


8i338 
8f4o5 

81471 
81 538 
81604 


81345 
8i4ii 
81478 
8i544 
81611 


8i35i 
8i4i8 
81 485 
8i55i 
81617 


81634 
81690 
81757 
81833 


8i63i 

81839 
81895 


81637 
81704 

8l836 
81902 


81644 
81710 
81776 
81842 
81908 


8i65i 
.81717 
81783 
81849 
81915 


81657 
81723 

8192 1 


81664 
81730 

81928 


81671 
81737 
8i8o3 
81869 
81935 


81677 
81743 
8i8c^ 
81875 
81941 


81684 
81750 
81816 
81883 
81948 


660 
661 
663 
663 
664 
665 
666 

^ 

670 

671 
673 
673 
674 


83030 
82086 

83i5i 
83317 


81961 
82037 
83093 
831S8 
83333 


81968 
82033 

82230 


81974 
82040 
82105 
82171 
82236 


81981 
82046 
82112 
82178 
82243 


81987 
«2o53 
82119 
8!m84 
82349 


82125 
82191 
82256 


82000 
82066 
82132 


83007 
83073 
83138 

83304 

83269 

82334 
82400 
82465 
82530 
.82595 


83014 
83079 
83145 
83310 
83376 


83383 

83347 
82413 
82478 
82543 


83289 
82354 
82419 
82484 
82549 


82295 
82360 
82426 
82491 
82556 


82302 
82367 
82432 


82308 
82373 
82439 
82504 
8b569 


8i3i5 
83380 
83445 
82510 
83575 


82321 
82387 
82452 
82517 
82582 


'82328 
82393 
82458 
82523 
82588 


83341 
83406 
83471 
83536 
83601 


82607 
82672 

82737 
82802 
82866 


82614 

82808 
82872 


82620 
82685 
82750 
82814 
82879 


82627 
82692 
82756 
82821 
82885 


82633 
82698 
82763 
82827 
82892 


83640 
83705 

82834 
82898 


82646 
82711 
82776 
8a84o 
82905 


82653 
82718 
82782 
82847 
82911 


82659 
82724 
82780 
82853 
82918 


83666 
83730 

83934 


675 
676 
677 
678 
679 
680 
681 
683 
683 
684 
685 
686 

ni 


82930 
82995 

83i2? 
83i87 


82937 

83ooi 
83o65 
83 1 29 
83193 


82943 
83oo8 
83072 
83i36 
83200 


82950 

83oi4 
83078 
83i42 
83206 


82956 
83o2o 
83o85 
83i4o 
832 13 


82963 

83091 
83i55 
83219 


^3^ 
83007 
83iai 
83225 


82975 
83o4o 
83 104 
83i68 
83232 


82982 
83o46 
83 no 
83174 
83238 


83988 
83o53 
83117 
83i8i 
83345 


83251 
833i5 
83378 
8344a 
835o6 


83257 
83321 
83385 
83448 
835i2 


83264 
83327 
83391 
83455 
835 18 


83270 
83334 
83398 
83461 
83525 


83276 
83340 
834o4 
83467 
83531 


83a83 

83347 
834 10 
83474 
83537 


83289 
83353 
83417 
8348o 
83544 


83296 
83359 
83423 
83487 
83550 


833o2 
83366 
83429 
83493 
83556 


833o8 
83373 
83436 

11^ 


83569 
83632 
83696 
83759 
83823 


83575 
83639 
83703 
837^5 
83828 


83582 
83645 
83708 
83771 
83835 


83588 
83651 
83715 
83778 
8384i 


835o4 
83658 
83721 
83784 
83847 


836oi 
83664 
83727 
8370O 
83853 


83607 
83670 
83734 
83707 
8386o 


836i3 
83677 
83740 
838o3 
83866 


83620 
83683 
83746 
838o9 
83872 


83626 
83689 
83753 
838i6 
83879 


691 
692 
693 

6^ 

«97 

& 
699 

No. 


83885 
83948 
84011 


83-891 
839?4 
84017 
84080 
84i4a 


83897 
83960 
84023 
84o86 
84f48 


83904 
83967 
84029 
84092 
84i55 


83910 
83973 
84o36 
84008 
84i6i 


83916 
83979 
84043 
84fo5 
84167 


839^3 
83985 
84o48 
84ifi 
84173 


83929 

84II7 
84i8o 


83935 

84061 
84133 
8JJ186 


83943 
84oo4 
84067 
84i3o 
8419a 


84ig8 
84361 
84333 
84386 
84448 


842o5 
84267 
8433o 
84302 
84454 


84211 
84273 
84336 
843o8 
84460 

2 


8421^ 
84280 
84342 
844o4 
84466 

3 


84223 
84286 
84348 
844ro 
84473 


84330 

84303 

84354 
84417 
84479 


84236^ 
84208 
84361 
844a3 
84485 


84243 
843o5 
84367 
844^9 
84491 


84248 
84311 
84373 
84435 
84497 


84355 
843iT 
84379 
8444a 
845o4 





1 


4 15 16 


7 


8 


9 



I. 

t 

9 

3 
4 
4 
5 
6 
6 



?J_L 



fc|i«»J TABLE XXVI. 

LogarUhms of Numbers. , 




Wa ■yitfM_-^_9IIAn l.nir Rdltlf). 


at 


3061. 




no. #UIIV ■ t%fWM» *-'"g» O'it'iv' 






No. 

700 
701 
702 

S 

710 

7<» 

'•; 

7i3 
7i4 

716 
717 
718 

7«9 
7J0 
7ai 
7" 
7>3 
7M 

7*6 

?.1 
7»9 
730 
73i 
73« 
733 
734 
735 

739 

740 
74l 
74» 
743 
744 

;s 
?s 

749 
75o 
75i 
752 
753 
754 
755 

759 
No. 





1 


a 


3 


4 


5 


6 


7 
"84553 
846i5 
84677 
84739 
84800 


8 


9 




845IO 
84572 
84634 
846o6 
84757 


845i6 
84578 
84640 
84702 
84763 


845>2 
84584 
84646 
84708 
84770 


84528 
84500 
84652 
84714 
84776 


84535 

84720 
84782 


64541 
846o3 
84665 
84726 
84788 


84547 
84609 
84671 
84733 
84794 


84559 
8462i 
84683 
84745 
84807 


84566 
84628 
84689 
8475T 
848i3 


T' 
2 
3 

i 

6 

7 
8 


f 


84819 
84880 
84942 
85oc2 
85o65 


84825 
84887 
84948 
85009 
85o7i 


84831 
848«3 
84954 
85oi6 
85077 


84837 
8i8Qo 
84^ 
8502S 
85o83 


84844 
84905 

85089 


84850 
8491 1 
84973 
85o34 
85095 


84856 
84917 

85o4o 
85ioi 


84862 
84924 
84985 
85o46 
85i07 


848^ 
84930 

85ii4 


84874 
84936 

85i2o 


6 
A 


85126 
85i87 
85248 
85309 
85 370 


85i32 
85193 
85254 
853i5 
85376 


8Si38 

85321 
85382 


85i44 
85205 
85266 
85327 
85388 


8$i5o 
85211 
85272 
85333 
85394 


85i56 
85217 
85278 
85339 
85400 


85i63 
85224 
85285 
85345 
854o6 


85169 
85236 
85291 
85352 
854i2 


85175 
85236 

854 18 


85i8i 
85242 
853o3 
85364 
«5425 




G543I 
85491 
85552 
85612 
85673 


85437 
85497 
85558 
856i8 
85679 


85443 
855o3 
85564 
85625 
85685 


85449 
85509 
85570 
8563i 
85691 


85455 
855i6 
85576 
85637 
85697 


85461 
85522 
85582 
85643 
857o3 


85467 
85528 
85588 
85649 
85709 


85473 
85534 

85715 


85479 
85540 
85e<)o 
85^61 
85721 


85485 
85546 
856o6 
85667 
85727 




85733 

858^ 
85914 
85974 


85860 
85920 
85980 


85745 
858o6 
85866 
85926 
85986 


8575i 
85812 
85872 
85932 
85992 


85757 
858i8 
85878 
85938 
85998 


85763 
85824 
85884 
85944 
86004 


85769 
85830 
85890 
85950 
86010 


8577* 
85836 

86016 


8578 1 
85842 
85902 
85962 
86022 


85788 

85848 

85908- 

85968 

86028 


X 


86034 

86??3 
86213 
86273 


86040 
8610P 
86159 
86219 
86279 


86o46 
86ic^ 
86i65 
86225 
86285 


86o52 
86112 
86171 
86231 
86291 


86o58 
861 18 

86^37 
86297 


86064 
86124 
86i83 
86243 
863o3 


86070 
86i3o 
86189 
86249 
863o8 


86076 
86i36 
86196 
86255 
863i4 


86082 
86i4i 
86201 
86261 
86320 


86088 
86147 
86207 
86267 
86326 


f 

2 

3 
4 

I 

7 
8 


!• 


86332 
86392 
86451 
865IO 
86570 


86338 
86398 
86457 
865i6 
86576 


86344 
864o4 
86463 
86522 
86581 


8635« 
864IO 
86460 
86528 
86587 


86356 
864i5 

86534 


86362 
86421 
86481 
86540 
86599 


86368 
86427 
86487 
86546 
86605 


86374 
86433 
86493 
86552 
86611 


86380 
86439 

86617 


86386 
86445 
865o4 
86564 
86623 


S 


86620 
86688 

86747 
86806 
86864 


86635 
86604 
86753 
86812 
86870 


86641 
86700 

86876 


86646 
86705 
86764 
86823 
86882 


867M 
86770 
86829 
86888 


86658 

86776 
86835 
86894 


86664 
86723 
86782 
86841 
86900 


86670 
86720 
86788 
86847 
86906 


86676 
86735 
86704 
86853 
86^11 


86682 

8685^ 
86917 




86923 
86982 
87040 

8% 

87216 

87274 
87332 
87390 
87448 


87046 
87105 
87163 


86935 

87052 
871 1 1 
87169 


86941 
8^ 

871 16 

87175 


87005 
87064 
87122 
87181 


86953 
87011 
87070 
87128 
•87186 


86958 
87017 
87075 
87134 
87192 


86964 
07023 
87081 
87t4o 
87198 


86970 

27«J9 
87087 
87146 
87204 


86976 
87035 

87210 




iiiii 


87227 
87286 
87344 
87402 
87460 


87233 
87291 

a 

87466 


87239 
87297 
87355 
87413 
87471 


87245 
87303 
87361 
87419 
87477 


87251 
87309 
87367 
87425 
87483 


87256 
87315 
87373 
87431 
87489 


87262 
87320 

8743? 
87495 


87268 
87326 
87384 
87442 
87500 




87506 

87564 
87622 
87679 
87737 


87512 
87570 
87628 
87685 
87743 


875^8 
87576 
87633 
87691 
87749 


875a3 

8758 r 

8% 


87529 
87587 
87645 
87703 
87760 


87535 

87708 
87766 


87541 

87714 
87772 


87547 
87604 
87662 
87720 
87777 


87552 
87610 
87668 
87726 
87783 


87558 
87616 
87674 
87731 
87789 


J 

X 

2 
3 
4 
5 
6 

I 

9 


S^ 


87795 
87852 
879»o 
87967 
88024 


87800 

87858 
87915 


87806 
87864 
87921 


87812 
87869 
87927 
87984 


87818 
87875 
87933 
87990 
88047 


87823 
87881 

1^3 


87829 
87887 

^, 

88o58 


87835 
87802 
87950 
88007 
88064 


87841 

IS? 

88oi3 
88070 


87846 
87904 
87961 
88018 
88076 







1 


3 


3 


4 


5 


6 


7 


8 


9 





TABLE XXVI. if'Vi 

• 

Logarithms of Numbera. 




Ma «a<'»a QCin 


0. Log. 88081 ^91381. 










No. 

1^ 
761 

762 

763 

764 

^5 
766 
767 
768 

769^ 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 

782 
783 
784 
785 
786 
767 
788 
789 

790 
79' 
792 

793 
794 

'?! 
796 

797 

798 

799. 

800 

801 

802 

8o3 

804 

8o5 

8g6 

807 

808 

809 

810 
811 
812 
8i3 
8i4 
Si5 
816 

»17 
818 
819 

No. 





1 


2 


3 


4 


5 


6 


7 


S 


9 




88081 
88i38 
88195 
88a52 
883o9 


88087 
88144 
88201 
•88258 
883i5 


881 5o 
88207 
88264 
88321 


88??6 
88213 
88270 
88326 


88104 
88161 
88218 
88275 
88332 


881 10 
88167 
88224 
88281 
88338 


88116 
88173 
88230 
88287 
88343 


88121 
88178 
88235 
88292 
88349 


88127 
88184 
88241 
88298 
88355 

88412 
88468 
88525 
88581 
88638 


88,^3 
88199 
88247 
883o4 
88360 


J 

6 

2 
9 


J^ 


88366 
88423 
88480 
88536 
88593 


88372 
88429 
88485 
88542 
88598 


88377 
88434 
88491 
88547 
88604 


88383 
88440 
88407 
88553 
88610 


88389 
88446 
885o2 
88559 
886i5 


883o5 
88451 
885o8 
88564 
88621 


88400 
8845-7 
885i3 
88570 
88627 


88406 
88463 
88519 
88576 
88632 


86417 
88474 
88530 
88587 
88643 




88640 
88705 
88762 
88818 
88874 


88655 
8871 1 
88767 
88824 
88880 


88660 
88717 
88773 
88829 
88885 


88666 
8872a 

8883? 
88891 


88672 
88728 
88784 
88840 
88897 


88677 
88734 
88790 
88846 
88902 


88683 
8873^ 

88908 


88689 
88745 
88801 
88857 
889.3 


88604 
88750 
88807 
88863 
889,9 

89198 


88700 
88756 
8881a 
88868 
88925 




88930 
88986 
89042 

89??4 


88936 
88992 
89048 
89104 
89,59 


889.^1 


89170 


88953 
89009 
89064 
89120 
89176 


88958 
89014 
89070 
89126 
89182 


88964 
89020 
89076 
89131 
69,87 


89025 
89081 
89137 
89,93 


88981 
89037 
89092 
89T48 
89204^ 


• • 


89321 
89376 
89432 


89215 
89271 
89326 
89382 
89437 


89221 
89276 
89332 
89387 
89443 


89226 
89282 

89448 


89232 

894^ 


li 

89404 
89459 


89243 

89520 
89575 
89631 
89686 
89741 

^t 

g99o5 
89960 
900,5 


89248 
89304 
89360 
89415 
8947" 
89526 
89581 
89636 
89691 
897^6 
89801 
89856 
8991! 
89966 
90020 


89254 
89310 
89365 

8c.<=; 

89476 


89260 
89315 
893-?! 
094^ 
89481 




89708 


89492 
89548 
89603 
89658 
89713 


89719 


89504 
89559 
89614 


89509 

89562 
89620 
89675 
89730 


89515 
89570 
89635 
89680 
89735 


89531 
89586 
89642 

89752 

89807 
89862 
89916 

89971 
9CH)26 


89537 
89592 

89647 
89702 

89757 
8981.2 
89867 
89922 

89977 
9003 1 




89763 
89818 
89873 

59927 
89982 


89768 
89823 
89878 
89933 
8^8 


89774 
8988^ 

?9938 
89993 


'^11 
89889 
89944 
89998 


90004 


89790 
89845 
89900 
89955 

9ocK)9 




90037 
90091 
90146 
90200 
9<»255 


90042 
90007 
9oi5i 
90206 
90260 


90048 
90102 
90157 
9021 1 
90266 


90053 
90108 
90162 
90217 
90271 


9oc5o 
90113 
90168 
90222 
90276 


90064 
90110 
90173 
90227 
90282 


90069 
90124 

90287 


90075 
90129 
90184 
90238 
90293 


90080 
90135 
90,89 
90244 
90298 


90086 
90140 
90195 
90249 
9o3o4 




& 

90417 
90472 
90526 


9o3i4 
9o36o 
90423 


90320 
90374 
90428 
90482 
90536 


90325 
9o38o 
90434 
90488 
9054a 


9033 1 
9o385 
90430 
90493 
90547 


9o336 
90390 
90445 


90342 

9o5o4 
90558 


90347 
90401 
90455 

& 


90352 
90407 
90461 
9o5i5 
90569 

90623 
90677 
90730 
90784 
90838 


90358 
90412 
90466 
90520 
9"574 




9o58o 
90634 
90687 
90741 
90795 


9o585 

& 

90747 
90800 


90590 
90644 
90608 


90703 
90757 
9o8ir 


90601 
90655 

^^ 

90816 


90607 
90660 
90714 
90768 
90822 


90612 
90666 
90720 
90773 
90827 


90617 
90671 
90725 


90638 
90681 
90736 


T 

2 

3 
4 
5 
6 

I 

9 


1 


90849 
90902 
90956 
91009 
91062 


90854 
90907 
90961 
91014 
91068 


90850 

90966 
91020 
91073 


90865 
90918 
90972 
9ioa5 
91078 


90870 
90924 
90977 
9io3o 
91084 


90875 
90929 
90982 
9io36 
91089 


90881 
90934 
90988 
91041 
91094 


90886 
90940 
90993 
91046 
9H00 


90891 
90945 
90908 
91052 
91105 
91,58 
91212 
9,?65 
9i3i8 
91371 


90807 
90950 
91004 
91057 

91 1 10 

91164 
9I2I7 
91270 
9.323 
91376 




91116 
91169 
91222 
91275 
91328 


91121 
91 174 
gi228 
91281 
91334 


91 126 
91 160 
91233 
91286 
9.339 


91132 
Oii85 
91238 
91 291 
91344 


91137 

^9:1^ 
^913^ 


91142 
91196 

91249 
9i3oa 
91355 


91148 
91201 
91254 
9i3o7 
9,360 


91153 
91206 
9.259 
9i3i2 
91365 







I 


3 


3 


4 


5 


6 


. 7 


8 


9 





^^m TABLE XXVf. 

Logarithma of Numbers, 


w„ dAAA QQfV\ T .V- rtl-lliSI fXAAAa 






^L.,^, ..Jl^i ^ ^l..M. 1 


No. 

820 

621 

833 
833 

834 

825 
836 
837 

838 
839 
83o 
83[ 
833 
833 
834 
835 
836 
837 
838 
839 

84o 
84i 
842 
843 
844 
845 
$46 
847 
848 
849 
85o 
B5i 
853 
853 
654 
855 
856 
857 
858 
659 
660 
861. 
862 
863 
864 
865 
866 
867 
368 
869 

670 
F71 
87=* 
873 
874 





I 


3 


3 


4 


5 


G 


7 


8 


9 


9[3Si 
91434 
91,487 
91540 
91593 

91645 
9r69S 
91751 
9r8o3 
91855 


91387 
91440 
9149^ 
91545 
91598 

9{65t 
91703 

91608 
91861 


91392 
91445 

91603 


9i3?7 
91450 
9i5o3 
91556 
91609 


9i4o3 

91455, 

9i5o8 

91561 

91614 

^666" 

91719 
91 p 
91834 
91876 


91408 
91461 
9i5i4 
91566 
91619 


91413 
9.466 
91519 
91572 
91624 


9i4i8 
91471 
91534 

91577 
9t63o 


91424 
9^477 
91529 
91582 
9i635 

91687 
91740 
91793 
91845 
9 [897 


9t439 
91482 

91535 
9.5B7 
91640 
9.693 
9*745 

9iSSo 
9^9^3 


91656 
91709 
91761 
91814 
91S66 


91661 

91766 
9iS[9 
91871 


9r67i 
91714 

9W77 
91839 
91882 


91677 
91730 
91783 
9^834 
91 887 


91682 
91735 
91787 
91840 
91892 

91944 
91997 
92049 
92101 
91153 


91908 
91960 
92012 
92065 
9=1 n 


91965 
91018 
93070 
91112 


91918 
91971 
92023 
93075 
91117 

93179 
9233 1 
92283 
93335 
92387 


91934 
91976 
9202& 
92080 
92r32 


91929 

93033 
92065 
92137 


91934 
9,986 
92o38 
92091 
92r43 


91939 
91991 
92044 
93096 
93148 


91950 
92002 
92054 
92106 
92 1 58 


91955 
93007 
93059 
93r(E 
91163 


93169 
93321 
92373 
93334 
93376 

93438 
92480 
9^531 
92583 
92634 


93174 
92326 
93278 
92330 
9238 J 


93184 
91136 
93188 
93340 
92392 


93189 
91141 
92293 
92345 
93397 


92195 
92247 

9i35o 
92402 


92200 
92252 
93304 
93355 
93407 


91305 
91357 
93309 
93361 
92413 


93310 
93362 
933 T 4 
93366 
91418 


93315 
92167 
93319 
93371 
91433 


91433 
93485 
93 536 
935&S 
93639 


93438 
92490 
93542 
93593 
93645 


93443 
91495 
9^547 

92650 


93449 
92500 
92552 
936t^3 
93655 


92454 
925o5 
92557 
92609 
91660 


92459 
92511 
92562 
91614 
92665 


92454 
915 1 6 

92567 
92619 
92670 


91469 
93521 
92572 
92624 
92675 


91474 
93536 
9^578 
93639 
92681 


926S6 
9^737 
93788 1 
93840 
92891 


91691 
9^741 
93793 
93845 
93896 


91696 
93747 
92799 
92650 
92901 


92701 
92752 
93804 
93855 
93906 


93706 
92758 
92809 
92860 
9191 1 


93711 
93763 
92814 
92865 
93916 


91716 
9270a 
92819 
92870 
92921 


Q2722 , 

91773 

93B24 

92875 

92927 


93737 
9177S 
93839 
92881 
93933 


91783 
91834 
92B86 
91937 


92942 
92993 
93o44 
93095 
93r46 


93947 
91998 
930^9 
93roo 
93i5i 


92952 
93fjo3 
93o54 
93io5 
931 56 


92957 
93008 
93059 
93 1 10 
93161 


92962 
930 1 3 
93064 
9311 5 
93166 


93069 
93 J 30 
93171 


92973 
93024 
93075 
93125 
93176 


93978 
93029 
93080 
93i3i 
93181 


91963 
93o34 
93o35 
93 1 36 
93186 


92988 
93039 
93090 
93i4i 
93,92 


93197 
93347 
93298 

93349 
93399 


93303 
93a53 
933o3 
93354 
93404 
93455 
935o5 
93556 
93606 
93656 


93307 
93358 
933c^ 
93359 
93409 


93212 
93263 
933 [3 
93364 
93414 


93217 
93268 
93318 
93369 
93430 


93233 
93273 
93333 
93374 
93435 


93378 
93338 


93331 
93363 
93334 
93384 
93435 

93485 
93536 
93586 
93636 
93687 


93288 
93339 
93389 
93440 


93241 
93293 
93344 
93394 
93445 


93450 
93500 
93551 
93G01 
9365] 


93460 
93510 
93561 
936[[ 
9366 ( 


93465 
9351 5 
93566 
93616 
93666 


93470 
93510 
93571 
936JI 
93671 


93475 
93536 
93576 
^36i6 
93676 


93480 
93531 
93581 
93631 
9366a 


93490 
93541 
93591 
93641 
93692 


93495 
93546 
93596 
93646 
93697 


93-03 

93602 
93652 
93902 


93707 
93757 
93S07 
93857 
93907 


93712 

9386a 
939^ = 


93717 
9^767 
93817 
93867 
939^7 


93733 
93773 
93821 
93872 
93922 


93727 
93777 
93837 
93877 
93937 


93732 
93783 
93833 
93683 
93933 


93737 
93787 
93837 
93887 
93937 


93743 
93792 
93843 
93891 
93942 


93747 
93797 
93847 
93897 
93947 


93952 
94002 
94o52 
94101 
94i5i 


93957 
94007 

94106 
94i56 


93962 
94012 
9406a 
9411 1 
94161 


939^^7 
94017 
94067 
94116 
94166 


93973 
94033 
94071 
941 2 1 
94171 


93977 
94027 
94077 
94136 
94176 


93982 
94o33 
94083 
94i3i 
94181 


93987 
94037 
94086 
94i36 
94186 


93992 
94041 
94091 
94141 
9/191 


93997 
94047 
94096 
94r46 
94.96 


875" 
876 
877 
876 

1 ^79 

No. 


94201 
94350 
94300 

94349 
94399 


94106 
94155 
943o5 
94354 
94404 


94111 
94260 
94310 
94359 
94409 


94216 
94365 
943i5 
94364 
944,4 


94111 
94270 
94320 
94369 
94419 


94136 
94275 
94325 
94374 
94414 


94331 
94280 
94330 
94379 
94419 


94i36 
94285 
94335 
94384 
94433 


94340 


?4i45 
94195 
94345 
94394 
94443 





1 


9 


3 


4 


5 


6 


7 


8 


9 



JL 

I h 

3|, 

3, a 
4i^ 



TABLE XXVI. tP«i« » 
Logarithms of Numbers. 








No. 
880 
881 
882 
883 
884 
885 
886 
887 
88S 
889 
890 
891 
892 
893 
8$4 
896 
896 
897 
p8 
899 

900 
901 
902 
903 
904 

909 
910 
911 

9" 
913 

914 

9,5 

916 

918 
919 

920 
921 
922 

9.3 
924 

926 
927 
928 
929 

930 
931 
932 
933 
934 

936 

937 

9? 
939 

No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




94448 
94498 

946?5 


94453 
945o3 
94552 
94601 
94650 


94458 
94507 
94557 
94606 
94655 


94463 
94512 
94662 
94611 
94660 


94468 

^^ 

94616 
94665 


94473 
94522 

94571 
94621 
94670 


94478 

9l?!2 
94576 

94626 

94675 


94483 
94532 
94581 
94630 
94680 


94488 
94537 
94586 
94635 
94685 


94493 
94542 
94594 
94640 
94689 


J 

I 
a 
3 
4 
5 
6 

7 
8 

9 


5_ 

I 

2 


94694 
94743 

9479> 
94841 
94890 


94895 


94704 
94753 
94802 
94851 
94900 


947og 

94856 
94905 


94714 

94812 
94861 
949»o 


& 

94817 
94866 
94916 


94724 
94871 

949*9 


94778 
94827 
94876 
94924 


94734 
94783 
94832 
94880 
94929 


94738 

94885 
94934 


3 
3 

4 
4 
5 


95o85 
95 1 34 


94944 
94993 
96041 


96046 
96095 
96143 


94954 
96002 
96061 
96100 
96148 


94959 
96007 

9?io5 
96153 


94963 
96012 
96061 

& 


94968 
96017 
96066 
951 14 
96163 


94973 
96022 
96071 

& 


94978 

9f2'Z 
95075 

96124 

96173 

96221 
96270 
96318 
95366 
95416 


94983 
96032 
96080 
96129 
96177 
96226 
95274 
95323 
95371 
95419 


t 


95182 
95231 

95376 


96187 
05236 
96284 
95332 
95381 


96192 
96240 
96289 
96337 
96386 


96197 
95245 
96294 
96342 
95390 


96202 
96260 
95299 

95395 


953o3 
96362 
95400 


962 1 1 
96260 
96308 
95357 
96406 


96216 
96266 
953 1 3 
96361 
96410 




95424 
9547a 

95521 

96617 


95429 
95477 
95626 

96622 


95434 
96482 
96630 
96678 
96626 


95439 
95487 
95535 
95683 
9563i 


95444 
95492 
95540 
95588 
96636 


95448 

96693 
96641 


96453 
96601 
96560 
96698 
95636 


96458 
96606 
96564 
96602 
96660 


96463 
96611 
95559 


95468 
96616 
96664 
96612 
96660 




95665 
96761 


96670 
95718 

96861 


95674 
96722 
96770 
96818 
96866 


95679 
96727 

96823 
95871 


96684 
96-^32 
96780 
96828 
95«75 


95689 
96737 
95785 
96832 
96880 


96694 
95742 

96886 


96698 
95746 

96842 
96890 


95703 
9575. 

95895 


96708 
96766 
958o4 
96862 
96899 




^'5 


96909 

96004 
96062 
96099 


95961 
96009 
96067 
96104 


96918 

96014 
96061 
96109 


96923 
96971 

96114 


96928 

9^976 
96023 

961 18 


9??33 

96028 

?^ 
96123 


96938 
96986 
96633 
96080 
96128 


95942 
& 

96086 
96133 


96042 




96142 

96237 
96284 
q6332 

9642? 

96620 
96667 


96147 
96194 

9^242 

^3^3? 

96384 
96431 
96478 
96626 
96672 


96162 


96166 
96204 
96261 

96298 

96346 


96161 

9625? 
963o3 
96360 


96166 
96213 
96261 
96308 

96355 


96171 
96218 
96265 
963i3 
9636o 


96175 
96223 

?^?^ 
96317 

96365 


96180 

96276 

96322 
96369 


96186 
96232 
96280 
96327 
96374 


• 


96388 
C6436 
96483 
96530 
96677 


96V 
96440 
96487 
96634 
96681 


96398 
96445 


96402 
96450 
96497 
96544 
96691 


96407 
96454 
96601 
96548 
96695 


96412 

^5^ 
96553 
96600 


96417 
96464 
96611 
96668 
96605 


96421 
96468 
96615 
96662 
96609 




96614 
96661 
96708 

96802 


96713 
9680? 


96624 
96670 
96717 
96764 
96811 


96628 
96676 
96722 


96633 
96680 

96820 


96638 
96685 
96731 


96642 


96647 


96662 


96656 
96703 
96760 


T 

3 
4 
5 
5 

I 

9 


1 


96848 

?^^ 
96942 

96988 

97035 


96853 
96900 
96946 
96903 
97039 


96868 

?^^' 
96961 

97000 
97137 
97183 
97230 
97276 


96862 

^ 

97002 
97049 
97096 

97'^H 
97188 

97234 

97280 


96867. 
96914 
96960 

97007 

97053 


96872 
96918 
96965 
9701 1 
97058 


96876 
96923 
96970 
97016 
Sr7o63 


96681 

96974 
97021 
97067 


96886 
96932 

9697? 
97025 
97072 


96984 
97o3o 
97077 


3 
3 
4 


97081 
97128 
97174 
97220 
97267 


97086 
97i32 

9717? 
97225 
97271 


97100 

97146 
97102 
97239 
97285 

4 


97104 
97161 

97197 
97243 
97290 

5 


97202 
97248 
97294 


97114 
97160 
97206 
97253 
97299 


97118 
97165 
97211 
97267 
973a4 


97123 

97169 
97216 
97262 
97308 







1 


U 3 


6 


7 


8 


D 
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Logarithms of Nombers. 




... , orinna 1 






Vi/0V* 


No. 
940 

94« 
94a 
943 
944. 

94s 

946 

948 
949 

9^» 
95i 

95a 

953 

954 

955 

9^ 
S2 
959 

96a 
963 
964 

f 

i 

969 
970 
97' 

97? 

973 

974 

976 

'977 
978 
979 

95* 
982 

983 

984 

985" 

986 

987 

95« 
989 

990 

99' 

99? 
993 
994 

^ 
996 

997 
998 
999 

No. 





1 


3 


3 


4 


5 


6 


7 8 


9 


973.3 
C7359 
974o5 
97451 
97497 


97410 
97456 
97501 


973aa 
97368 

97460 
97506 


975II 


97331 
97377 
974a4 
97470 
97516 


97336 
97382 
97428 

97474 
97520 


97340 
97387 
97433 


97345 

97437 
97483 
97529 


97350 

'^^ 
97441 

97488 
97534 


97354 
97400 
97447 


97543 

9?63? 
97681 

97727 


9754? 
97594 
97640 
97685 
97731 


9755a 


97557 
97603 

97740 


97561 

9'§?I 
97653 

9769? 
97745 


97566 
97612 
97658 
97704 
97749 


97571 
^6^ 

97708 
97754 


97575 
97621 
97667 
97713 
97759 


97580 
97616 
9767a 

97763 


97585 
97630 
97676 
97722 
97768 


97818 
97864 

97955 


97866 
979'4 
97959 


97782 
97873 


97877 
97923 
97968 


97881 
97918 
97973 


97795 
97841 
97886 
97932 
97978 


97800 
97845 
97801 

979^7 
97982 


97804 
97850 
97896 
97941 
97987 


^^5? 

97900 

97946 
9799' 


97813 
97850 
97905 
97950 
97996 


98000 
98046 

98183 


98005 
98050 

98141 
98186 


u 

98100 
98145 
9819I 


98014 
98050 
98105 
98150 
98195 


98200 


98023 
98068 
98114 
98159 
98204 


98028 
98073 
98118 
98164 
98209 


98032 
9f^78 
98123 
98168 
98214 


92^7 
98082 
98127 
9S'73 
98218 


98041 
98087 
98132 

95'77 
98223 


98*27 
98971 
98318 

98363 
98408 


98a3a 

9S'77 
98311 
98367 
9841a 


98236 
98281 
98327 
98372 
98417 


98241 
98286 
98331 
98376 
98421 


98245 

t^ 

98381 
98426 


98250 
98295 
98340 
98385 
98430 


98254 
984?5 


98259 
98304 
98349 

P5 


98263 
98308 
98354 
98399 
98444 


98268 
983i3 
98358 
98403 
98448 


98453 
98498 
^543 
98588 
9863a 


98457 
98501 
98547 


98462 
98507 

98552 

98597 
986J1 


98466 

985ii 
98556 
98601 
98646 


98471 
98516 
98561 
98605 
98650 


98475 
98520 
98565 
98610 
98655 


98480 
98525 
98570 
98614 
98659 


98484 
98529 
98574 
98619 
98664 


98668 


98583 
96628 
98673 


98677 
98711 

98856 


98682 
98716 
98771 
98816 
98860 


98686 
98731 

98865 


957^^ 
98780 

98825 

98869 


98695 
98740 
98784 
98829 
98874 
98918 
98963 
99007 
99052 
99096 


98700 
98744 
98789 
98834 
98878 

9f?23 
98967 
99012 
99056 
99100 


98704 
98883 


11 

98887 


98713 

'^. 
98847 
98892 


927«7 
98762 
98807 
98851 
98896 


98900 
98945 
98980 
99034 
99078 


IS 

99083 


9599? 
95954 
98998 
99043 
99087 


98914 
98958 
99003 

99047 
99092 


98927 
98972 
99016 
99061 
99105 


9^31 
98976 
99011 
99065 
99109 


98936 
98981 
99015 
99069 
991 14 


98941 
98985 
99029 
99074 
99118 


991 j3 
99167 

99*U 
99155 

993qo 


99127 
99I7I 

99216 

99260 
99304 


99i3i 
99176 
99220 
99264 
99308 


99136 
99180 
99«4 


99140 
99185 
99220 
99273 
99317 


99145 
99»8g 
99233 

99?77 
99322 


99i4g 

99'H 
99238 
99282 
99326 


99154 
99198 
99141 
99»86 
99330 


99.58 
9910a 
99547 

5PS 


99162 
99207 
99251 


99344 
99388 
9943a 
99476 
99510 


99348 


99^5? 
99396 

99441 

99484 

99528 


99357 
99401 
99445 


99361 
99405 
9944| 


99366 
994to 
99454 
99498 
99542 


99370 
99414 
99458 
99502 
99546 


99374 


99467 

995II 

99555 


99383 
994a7 
99471 
995i5 
99559 


99564 

9?^'r 

99605 
99739 


99568 
99611 

W43 


99660 
99704 
99747 


99577 
99621 
99664 
99708 

9975a 


9958. 
99625 
99669 
99712 
99756 


99585 

99717 
99760 


99677 
99721 
99765 


99681 
99726 
99769 


99642 
99686 

99730 

99774 


99778 


99781 
9?^a6 
99870 
99913 
99957 


99874 

999'7 
99961 


99678 


Hi 

999a6 

99970 


99800 
99843 
99887 
99930 

99974 


99804 
99848 

^5 

99978 


99808 
99852 

99983 


99Si2 
99856 

99900 

nntJJA 

99987 


99817 
99861 

99904 
99948 
9999" 


998M 
99865 

99909 

99^ 
9999^ 





•1 


% 


3 


4 


5 


6 


7 


8 


9 



I 

X.* 
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Log. Sines, Tangents, and Secants. 




(T 








ITT 


M 




HoorA.M. 


Hoarp.M. 


Sine. 


Diff.l' 


Cosecant. 


TangenU 


Diff.r 


Cotangent 


Secant. 


Cosino. 


M 

1^ 


12 O O 


000 


InT.Neg. 




Infinite. 


Inf. Neg. 




Infinite. 


10.0000010.40000 


I 


II 5962 


8 


6.46373 


3oio3 


13.53627 


6.46373 


3oio3 


13.53627 


00000 


00000 


t? 


3 


5944 


16 


76476 
94085 


17609 


23524 


76476 


17609 


23524 


00000 


00000 


3 


5936 


a4 


ia494 


05915 


94o85 


12494 


05915 


00000 


00000 


57 


4 
5 


59 28 


32 


.7.06579 


9691 


12.93421 


7.06579 


9691 


13.93421 


ooooc^ 


00000 


55 


II 59 20 


4o 


7.16370 


^, 


ia.8373o 
75812 


7.16270 


'& 


12.83730 


lo.ooooojio.ooooo 


6 


59 12 


48 


34188 


'24188 


75812. 


00000 




54 


•7 


S^ 


56 


30882 


58oo 


69118 
633i8 


3o88i 


58oo 


69118 


00000* 


00000 


53 


8 


I 4 


36682 


5ii5 


3668a 


5ii5 


633i8 


00000 


00000 


52 


lO 


58 48 


I 12 


41797 


4576 


582o3 


41797 


4576 


58203 


ooooo" 


00000 


5i 
5o 


II 58 40 


I 20 


7.46373 


4i39 


la. 53627 


7.46373 


4i39 


12.53627 


10.00000 


10.00000 


II 


58 32 


I 28 


5o5i2 


'^ 


49488 
45700 
42233 


5o5it 


3^7? 


4223? 


*X)000 


00000 


% 


12 


58 24 


I 36 


54291 


54291 
57767 


OXKK) 


00000 


i3 


58 16 


I M 


57767 


3ai8 


2996 


ocooo 


00000 


47 


i4 
i5 


58 8 


I 52 


60985 


»997 


39015 


60986 


39014 


00.00 


00000 


46 
45 


II 58 


a 


7.63982 


3802 


ia.36oi8 


7.63982 


2803 


I2.360I8 


10.00000 


IC.OOOOO 


i6 


57 52 


a 8 


66784 


3633 


33ai6 


66785 


2633 


33215 


00000 


00000 


U 


17 


5744 


a 16 


69417 


2483 


3o583 


69418 


2482 


3o582 


oooofj 9.99999 


43 


i8 


57 36 


a 24 


71900 


3348 


38100 


71900 


2348 


38100 


00001 


99999 


42 


20 


57 28 


a 32 


74248 


3327 


35752 


74248 


2228 


« 25752 


OOOOI 


99999 


4i 
40 


II 57 20 


2 40 


7.76475 


3119 


12.33525 


7.76476 


3119 


12.33524 


10.00001 


9-99999 


ai 


5712 


a 48 


^8594 


ao2i 


2i4o6 


78595 


ao3o 


3i4o5 


00001 


99999 


^ 


22 


57 4 


a 56 


8o6i5 


lO^O 

1848 


19385 


8o6i5 


1931 
i848 


19385 


OOOOI 


99999 


23 


56 56 


3. 4 


82545 


17455 


82546 


17454 


ooooi 


99999 


^P 


24 
25 


56 48 


3 12 


84393 


1773 


i56o7 


84394 


1773 


i56o6 


OOOOI 


99999 


36 
35 


II ^ 40 


3 20 


7.86166 


1704 


12.13834 


7.86167 


1-704 


12.13833 


lO.OOOOI 


9-99999 


26 


56 32 


3 28 


87870 


1639 


12l3o 


87871 


1639 


12129 


OOOOI 


99999 


34 


27 


56 24 


3 36 


92612 


1579 


10491 


89510 


i57^ 


10490 


OOOOI 


99999 


33 


28 
29 

3o 


56 16 
56 8 


3 AA 
3 52 


i524 
1472 


08912 
07388 


V^ 


1 524 

1473 


07387 


OOOOI 

00002 


99999 
99998 


32 

3i 
3o 


II 56 b 


040 


7.94084 


1424 


12.05916 


-j.^d^ 


1424 


12.05914 


10.00002 


9-99998 


3i 


55 52 


4 8 


95508 


:ii? 


04492 


95510 


'^ 


04490 


00002 


99998 


^? 


32 


55 44 


4 16 


.96887 


o3ii3 


» 


o3iii 


00002 


99998 


33 


55 36 


4 24 


98223 


.?^ 


01777 


V^ 


01775 


00002 


99998 


27 


34 
35 


55 28 


4 32 


99520 


00480 


9952a 


00478 


00002 


99998 


36 
25 


II 55 20 


4 4o 


8.00779 


1223 


11.99221 


8.00781 


1223 


11.99210 


10.00002 


9-99998 


36 


55 12 


4 A^ 


02002 


1 190 


'» 


02004 


1100 


* SSft 


00002 


99998 


24 


37 


55 4 


4 56 


03192 
o435o 


ii58 


. o3i94 
04353 


ii5o 




oooo3 


99997 


23 


38 


54 56 


. 5 4 


1126 


9565o 


1 128 


95647 


oooo3 


99997 


22 


39 
4o 


5448 


5 12 


05478 


1100 


94522 


o548i 


IIOO 


94519 


oooo3 


99997 


21 

ao 


II 5440 


5 20 


8.06578 


1072 


11.93422 


8.o658i 


1072 


11.93419 


I0.00003 


9-99997 


4i 


54 32 


5 28 


07650 


io46 


92350 


07653 


1047 


92347 


oooo3 


99997 


\l 


42 


54 24 


5 36 


08696 


1022 


91304" 


08700 


1033 


9i3oo 


oooo3| 


99997 


43 
44 
45 


54 16 
54 8 


5 M 
5 52 


09718 
10717 


97C 


90282 
89283 


09723 
10730 


9^ 


89280 


oooo3 

60004 


99997 
99996 


i5 


II 54 c\ 


060 


8.11693 


954 


I I. 88307 


^V^x 


955 


ii.883o4 


10.00004 


999996 


A^ 


53 52 


6 8 


12647 


934 


87353 


934 


87349 
864i5 


oiooo4 


99996 


i4 


47 


5344 


6 16 


i358i 


n 


•86410 
855o5 


13585 


K? 


00004 


99996 


i3 


48 


53 36 


6 34 


14495 


i45oo 


855oo 


00004 


99996 


12 


49 
5o 


53 28 


6 32 


15391 


877 


84609 


15395 


878 


8^5 


00004 


99996 


II 
10 


II 53 20 


6 4o 


8.16268 


860 


11.83732 


8.16273 


860 


11.83727 
82867 


I0.00005 


9-999^ 


5i 


53 12 


6 48 


I7ia8 


843 


82872 


17133 


843 


oooo5 


99995 


I 


52 


53 4 


6 56 


17971 


827 


82029 


I2S5 


838 


82024 


oooo5 


99995 


53 


53 56, 


7 4 


18798 


812 


81202 


813 


81196 
8o384 


oooo5 


99995 


7 


54 
55 


52 48 


7 12 


19610 


797 


80390 


19616 


797 


oooo5 


99995 


6 
"5 


II 52 40 


7 20 


8.20407 


782 


78042 


8.2o4i3 


783 


78036 


10.00006 


9-99994 


56 
57 


5a 32 
52 34 


7 28 
7 36 


31 180 

31958 


n 


31 195 
• 31964 


;s 


00006 
00006 


99994 
99994 


4 
3 


58 


52 16 


7 M 


33713 


743 


77287 


33720 


742 


77280 


00006 


99994 


a 


59 


52 8 


7 52 


33456 


730 


76544 


33463 


73o 


76536 


00006 


99994 


I 


6o 
M 


52 


8 


34186 


717 


758i4 


34193 


718 


75808 


00007 


99993 





Hour P.M. 


Hour A.M. 


Cosine. 


Diff.r 


Secant 


Cotangent 


Diff.1' 


Tangent. 


Cosecant. 


Sine. 



w 



34 



"^"•^ TABLE XXVII. 

tiOf . Sines, TangenJte, and SecanU. 
1* I7tf 


H 

o 

1 
a 
3 
4 
5 
6 

I 

_? 

10 

11 

13 

i3 
i4 

i6 
17 
i8 

fv 

ao 

21 

aa 

23 

a4 
a5 
a6 

11 

39 

3o 
3i 

33 

33 
34 
35 
36 

37 
38 
39 

4o 
4i 

43 

43 
44 
45 
.46 

47 
4S 
49 

5o 
5i 

53 

53 
54 
55 
56 

U 


Flour A. M. 


Hour P. M. 


Sine. 


Diir.l' 


Cosecant. 


Tangent. 


D\ff.V 


Cotangent 


Secant. 


Cosino. 

9.99993 
99993 
99993 
99993 
9999a 


M 

60 

u 

55 
54 
53 

52 

5i 
5o 

47 
4^ 
45 
44 
43 
42 
4i 
4o 

U 

U 
35 
34 

.ia 

3a 
3i 

3^ 
It 
11 

25 
24 
23 
22 
21 
20 

\t 

17 
16 

i5 
i4 
i3 
ia 
II 
10 

t 

I 

'5 
4 
3 

2 


M 


II 52 o 

5i 52 
5i 44 
5i 36 
5i 38 


080 
8 8 
8 16 
8 34 
8 3a 


8.24186 
a49o3 
:^56o9 
263o4 
26988 


7«7 
67i 


U.758i4 
75097 
74391 
73696 
73oi3 


8 24192 
24910 
^56i6 
263 1 a 
26996 


718 
673 


11.75808 

743I4 
73688 
73oo4 


10 .00007 

00007 

. 00007 

00007 

00006 


11 5l 30 
5l 13 

5i 4 
5o 56 
5o48 


8 40 
8 48 

8 56 

9 4 
91a 


8.27661 
28324 
28977 
29621 
30255 


663 
653 
644 
634 
634 


11.73339 
71033 
6974? 


28986 
29620 
3o263 


663 
654 
,643 
634 
625 


II.7233I 
71668 
71014 


10.00008 
00008 
00008 
00008 
00009 


9.99992 

9999a 
9999a 
9999a 
9999' 


II 5o 4o 
5o33 
5o 34 
5o i6 
5o 8 


9 ao 
9 28 
9 36 
944 
9 5a 


32io3 
32702 
33292 


646 
608 
599 

is 


IX. 69131 
685o5 

67398 
66708 


8.30888 
3i5o5 
3;2ii2 
32711 
33302 


U'4 


11.69112 
68495 
67888 
67280 
6669? 


10.00009 
ooood 
00010 

OOOIO 
OOOIO 


9.99991 
99991 
99990 
99990 
99990 


11 5o o 
49 5a 
49 44 
49 36 
4928 


10 
10 8 
10 16 
10 24 
10 32 


8.33875 
34450 
35oi8 
35578 
36i3i 


^8^ 
56o 
553 
547 


ix.66ia5 
65550 
64983 
644aa 
63869 


8.33886 
34461 
J5o29 
35590 

. 36i43 


575 

568 
56i 
553 
546 


II. 66114 
•65539 

64971 
64410 
63857 


.10.00010 
0001 1 
0001 1 

OOOII 

0001 1 


9.99900 
99989 
99989 

^ 99989 
V9989 


I X 49 20 
49 la 

i^56 
48 48 


10 4o 
10 48 

10 56 

11 4 
II la 


8.36678 

37750 
38276 
38796 


IPs 
526 

520 
5i4 


11.63333 
63783 
63350 
6i7a4 
6i3o4 


8.36689 
37229 
3776a 
38289 
38809 


54o 
533 
527 
5!to 
5i4 


II.6331I 

61711 
61^91 


10.00012 
00012 
00GI12 
oooi3 
oooi3 


9.99988 
99988 
99988 
99987 
99987 


11 48 4o 
48 3a 

^ 48 a4 
48 16 
48 8 


II 20 
.11 28 
II 36 
II 44 
II 5a 


8.39310 
39818 
4o32o 

40816 

4i3o7 


5o8 

503 

496 
491 
485 


60183 
59680 
59184 
58693 


8.39333 
39833 
40^34 
4o83o 
4i33i 


509 

502 

496 

491 
486 


11.60677 
60168 
59666 

5^679 


io,oooi3 
00014 
00014 
oooi4 
oooiS 


9.99987 
99986 

99985 
99986 
99985 


u 48 
4753 
4744 
47 36 
4728 


la 
la 8 
la 16 
13 34 

13 32 


8.41792 
42272 
4a746 
43216 
4368o 


480 
474 

464 
459 


11.58208 

57728 

57b54 

'56784 

56330 


8.41807 
42387 
43763 
43332 
43696 


48o 
475 
470 
464 
46o 


It. 58193 
57713 
57238 
56768 
563o4 


I0.00015 
oooi5 
00016 
00016 
00016 


9.99985 
99985 
99984 
99984 
99984 


II 47 ao 
47 la 
47 4 
46 56 
46 48 


ia 40 
13 48 
13 56 
i3 4 

l3 13 


8.44139 
44594 
45644 
45489 
45930 


455 
45o 
445 
44i 
436 


11.55861 
55406 
54956 
54511 
54070 


8.44i56 
4461 1 
45o6i 
45507 
45948 


IS 

446 
44i 
437 


11.55844 
55389 


10.00017 
00017 
00017 
00018 
00018 


9.99983 
9998J 
99983 
99982 
99982 


If 46 40 
46 3a 
46 34 
46 16 
46 8 


i3 30 
i3 28 
i3 36 
i3 44 
i3 53 


8.46366 

47236 
47650 


433 
4a7 
4a4 


11.53634 
5330I 
53774 
53350 
51931 


8.46385 
46817 
47245 
47669 
48089 


432 
428 
424 
420 
416 


it.536i5 
53i83 
52755 
52331 
51911 


10.00018 
00019 
00019 
00019 
00020 


9.99982 
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a6 24 


33 36 


8647^ 


I7» 


86591 


17a 


13409 


00117 


9yti83 


i3 


26 16 


3344 


96645 


»7« 


•3355 


867^3 


17a 


i3a37 


00118 


99882 


4i 


i4 
i5 


26 '8 


33 52 


86816 


171 


i3i84 


8693s 


171 


i3o65 


00119 


9988. 


46 
45 


II 26 


34 


8.86987 


169 


ii.i3oi3 


8.87106 


171 


1 1 . 1 2894 


10.00120 


9.99880 


i6 


25 52 


34 8 


871 56 


169 


ia844 


87277 


170 


13733 


00121 


99879 


U 


17 


25 44 


34 16 


873a5 


169 


ia675 


87447 


169 


13553 


00121 


r^ 


43 


18 


25 36 


34 24 


87494 
87661 


167 


ia5fj6 


87616 


It? 


13384 


00122 


42 


11 

ao 


25 28 


34 32 


168 


ia339 


87785 


I33l5 


OOI23 


99877 


4i 
4o 


11 25 ao 


34 40 


8.878a9 


166 


ii.iai7i 


8.87953 


167 


II.I3047 


10.00194 


9.99876 


ai 


a5 12 


34 48 


166 


iaoo5 


881 ao 


167 


11880 


OOI35 


99875 


U 


aa 


25 4 


34 56 


i65 


11839 


88a87 


166 


11713 


001 36 


99874 


a3 


a4 56 


35 4 


883a6 


i64 


11674 


88453 


i65 


11547 


00137 


99873 


37 


a4 


a4 48 


35 12 


88490 


i64 


ii5io 


88618 


i65 


11 382 


001 3& 


99872 


36 
35 


11 a4 40 


35 20 


8.88654 


i63 


11.11346 


8.88783 


i65 


11.11217 


10.00129 


9.99871 


26 


a4 32 


35 28 


88817 


i63 


11183 


88948 


i63 


iio52 


ooi3o 


99870 


34 


a7 


a4 24 


35 36 


88980 


i6i 


iioao 


891 II 


i63 


10889 
10720 


ooi3i 




33 


28 


a4 16 


3544 


8914a 


16a 


10858 


89374 


i63 


OOl32 


32 


!9 

3o 


a4 8 


35 52 


89304 


160 


10696 


89437 


161 


10563 


OOI33 


99867 


3i 


II 24 


36 


8.89464 


161 


1 1 . io536 


«« 


16a 


11.10402 


io.ooi34 


9.99866 


3i 


23 52 


36 8 


896a5 


159 


10375 


160 


10240 


06135 


^99865 


29 


3a 


a3 44 


36 16 


89784 


159 


ioai6 


89930 


160 


10080 


ooi36 


99864 


?S 


33 


23 36 


36 a4 


89943 


\U 


10057 


90080 


160 


09920 


ooi37 


99863 


27 


34 
35 


a3 a8 


36 32 


9010a 


09898 


9oa4o 


159 


09760 


ooi38 


99862 


26 

a5 


II a3 ao 


36 40 


8.9oa^ 


l57 


11.09740 


'■&, 


i58 


11.09601 


10.00139 


9.99861 


36 


a3 12 


36 48 


90417 


i57 


09583 


i58 


09443 


ooi4o 


99860 


24 


37 


23 4 


36 56 


^574 


|56 


09^26 
09^70 


90715 


1 57 


09285 


ooi4i 


» 


23 


38 


aa 56 


37 4 


, 90730 


i55 


9087a 


1 57 


00128 
08971 


00142 


23 


39 

4o 


aa 48 


37 12 


90885 


i55 


09115 


91029 


i56 


00143 


99857 


31 
30 


II aa 4o 


37 ao 


8.91040 


i55 


11.08060 


8.91185 


i55 


ii.o88i5 


10.00144 


9.99856 


4i 


aa 32 


37 a8 


91195 


i54 


91340 


i55 


08660 


00145 


99855 


\% 


4a 


aa a4 


37 36 


9»349 


153 


08651 


'^it 


i55 


o85o5 


ooi46| 


99854 


43 


aa 16 


3744 


9i5o2 


1 53 


08498 


i53 


o835o 


00147 


99853 


17 


44 
45 


22 8 


37' 5a 


9.655 


i5a 


08345 


91803 


i54 


P8197 


00148 


9985. 


16 

i5 


II aa 


38 


8.91807 


1 5a 


11.08193 


8.91957 


i53 


11.08043 


10.00149 


9.99851 


46 


ai 52 


38 8 


.91959 


i5i 


08041 


' 92110 


i5a 


07890 
077S 


ooi5o 


99850 


i4 


47 


ai 44 


38 16 


9a 110 


i5i 


07800 
07739 


9aa6a 


l53 


OOl52 


99848 


i3 


48 


ai 36 


38 a4 


9aa6i 


i5o 


92414 


i5i 


07586 


001 53 


99B47 


13 


49 
5^ 


ai a8 


38 3a 


92411 


i5o 


67589 


9a565 


i5i 


07435 


ooi54 


99846 


11 
10 


II ai ao 


:> 38 4o 


8.9a56i 


149 


I 1 .07439 


8.93716 


i5o 


1 1 .07384 


lo.ooiSS 


999845 


5i 


ai la 


38 48 


93710 


1I? 


07290 


93866 


i5o 


07134 


ooi56 


9V844 


I 


5a 


ai 4 


38 56 


9a859 


07141 


93016 


i4q 
i48 


06084 
06835 


00157 99843 


53 


ao 56 


39 4 


93007 


i47 


06846 


93i65 


001 58 


9984« 


7 


54 
55 


ao 4$ 


391a 


931 54 


147 


933i3 


149 


06687 


00159 


9984. 


6 
5 


II ao 40 


39 ao 


8.93301 


i47 


"•a 

06406 


8.9346a 


147 


1 1 .06538 


10.00160 


9.99840 


56 

57 


ao 32 
ao 24 


39 a8 
39 36 


93448 
93594 


i46 

146 


u 


i47 
i47 


06391 
06344 


00161 
0016a 


» 


4 
3 


58 


ao 16 


3944 


93740 


145 


o6a6o 


9?9o3 


i46 


06097 


ooi63 


99837 


a 


59 


ao 8 


39 5a 


93885 


145 


o6ii5 


94049 
94195 


146 


05951 


00164 


99836 


1 


60 


90 


4I 


94o3o 


i44 


05970 


145 


o58o5 


00166 


99834 



M 


M 


Hourr.M. 


Hour A.M. 


Cosine. 


Diff.l' 


Secant. 


Cotang^ent 


Diff.l' 


Tangent. 


Cosecant. 


Sine. 



w 



^'ri^'\ TABLE XXVn. 




S' 


Log/Sines, Tangents, and Seeaati. 


0^ 


6« 


A A 


B 


B 


c a m* 





Hour A.M. 


Hour P.M. 


Sine. 


Diff*. 




^••aecant. 


Taiig«uu 


UML 




Secant. 


iKir. 


Corine. 


M 
6d 


II 30 <KJ 


4o 


8.94o3o 


11.05970 
05826 


8.94195 


b 


ii.o58o5 
oSteo 


10.00166 





9*99834 


1 


19 5a 


4o 8 


94174 


2 


94340 


3 


©0167 





99833 


^ 


3 


19 44 


4o 16 


94317 


4 


o5683 


9448S 


4 


o55i5 


i:)oi^ 





99832 


3 


19 36 


4o 24 


94461 


7 


05539 


94630 


7 


05370 


I»i69 





99631 


57 


4 
5 


19 26 


4o 32 


946c>3 


9 


05397 


94773 


9 


05227 


00170 





99830 


55 


II 19 30 


4o 40 


8.94746 


11 


J 1 .0(5254 


8.94917 


It 


u.o5o83 


10.06171 





6 


19 12 


40 4« 


94887 


i3 


o5ii3 


^So6o 


i3 


04940 


00172 





54 


7 


\t 56 


4o 56 


95029 


i5 


o^3o 


95202 


i5 


a 


00173 





99827 


53 


8 


4i 4 


95170 


18 


95344 


18 


60175 





9^25 


5i 


lO 


18 48 


4i 12 


953io 


20 


04690 


95486 


30 


o45i4 


00176 





99824 


5i 


II 18 4o 


4i 20 


8.95450 


22 


ii.o455o 


8.95627 


22 


11.04373 


10.00177 





9.99823 


II 

13 


18 33 
18 24 


4i 38 
4i 36 


95728 


24 
26 


o44ii 
04272 


& 


24 

37 


04233 


00178 
00179 






99822 
99821 


it 


i3 


18 16 


4i 44 


95867 


29 


o4i33 


96047 


29 


00180 





99820 


47 


i4 
i5 


]8 8 


4i 53 


96005 


3i 


03995 


96187 


3i 


OOlfil 





99819 


46 
45 


II 18 


4s 


8.96143 


•33 


1I.03857 


8.96325 


33 


11.03675 


IO.OOI83 





9.99817 


f6 


1753 


43 8 


96280 


35 


0J720 


96464 


35 


o3536 


00184 


0. 


99816 


44 


«7 


1744 


43 16 


96417 


37 


03583 


96602 


38 


o33o8 
03261 


OOI85 





99815 


43 


|8 


1-7 36 


4a 24 


.96553 


39 


03447 


96739 


40 


00186 





99814 


4i 


JO 


17 38 


42 32 


96689 


42 


o33i! 


96877 


42 


o3i23 


00187 





998.3 


4» 
40 


II 17 26 


42 4o 


8.96825 


44 


ii.o3i75 


8.97013 


44 


10.00188 





9.99812 


31 


17 13 


42 48 


96960 


46 


o3o4o 


97i5o 


46 


00190 





99810 


u 


23 


17 4 


42 56 


97095 


48 


02905 


97285 


49 


02715 


00191 





a 


a3 


16 56 


43 4 


^^ 


f5o 


02771 


97421 


5i 


02579 


00192 





37 


34 


16 48 


43 12 


53 


02637 


97556 


53 


02444 


00193 





99807 


36 

55 


II 16 4o 


43 20 


8.97496 


55 


1 1 .o25o4 


8.97691 


55 


11.02309 
02175 


10.00194 




9.99806 


36 


16 33 


43 28 


97639 


57 


03371 


97825 


58 


00196 




99804 


34 


27 


16 24 


43 36 


97763 


59 


03238 


97959 


60 


02041 


00197 




99803 


33 


38 


16 16 


4344 


97894 


61 


02106 


98092 


62 


01908 


O0198 




99802 


3a 
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]3 


16 8 


43 53 


98036 


64 


0197.4 


98225 


64 


01775 


00199 




99801 


3i 
3^ 


n 16 


44 


8.98157 


66 


11.01843 


8.98358 


66 


11.01642 


lo. 00200 




9.99800 


3i 


i5 53 


44 8 


98288 


68 


01712 


98490 


69 


oi5io 


00202 




99798 


It 


33 


i5 44 


44 16 


98419 


70 
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71 


01378 


00203 




99797 


33 


i5 36 


44 34 


98549 


72 
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98753 


73 


01247 
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99796 


27 
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35 


i5 38 


44 32 
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75 
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98884 


75 
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3 
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8.98808 


77 
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8.99015 


77 
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oo855 
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9.99793 


36 


l5 13 


44 48 


98937 


79 


99'45 


80 


00208 




99792 


24 


37 
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44 56 


99066 


81 


00934 
00806 


99275 


82 


00725 


002^19 
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23 


38 


14 56 


45 4 


99194 


83 


994o5 


84 


C^ 
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99788 


22 


39 
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14 48 


45 13 


99333 


86 


00678 


99534 
•8.99662 


86 
89 


00212 




21 
20 
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45 30 


8.99450 


88 
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II.00338 
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9.99787 


4i 
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45 38 


99577 


90 


00423 
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9' 
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'2 


43 
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92 


00296 
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93 
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18 


43 
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94 


00170 


95 
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00217 
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»7 
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45 
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45 53 


99956 


96 
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00174 


97 
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16 

75 
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46 
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99 
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46 
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& 
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i4 


47 
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t3 


48 
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13 


49 
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To 
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46 40 
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110 
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9.00930 
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5i 
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46 48 
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i 
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46 56 
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01 170 
oi3o3 


ii5 


OOS28 
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Secant. 


Cotangent 


Diff. 
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DifrJ Sine. 



A 


A 




B 
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C 
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s- 


»| 


3» 
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4- 

66 
66 

1 


5* 

8a 
83 

I 
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1 


7» 
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Prop, parts of 00b. 


(• 


16 
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33 
33 




O 8I< 



M 

o 
I 
% 

3 

5 
6 



J 

iO 

la 
i3 
i4 
i5 
i6 

17 
i8 

12 

90 
II 
92 

93 

95 

96 

II 

!? 

3o 

3i 

3i 

33 

34 

35 

36 

i7 
38 

h 

4<> 
4i 

49 

43 
4J 

4^ 
46 
47 
48 

4? 
5o 
5i 

52 

53 
54 

55 
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TABLE XXVII. 

Log. Sines, Tangents^ tiid Secants. 
A A B B 



C 



fPttfem 
Of. 

c i7y 

Go 



Hour A.M. Hour P.M. Sine. Difl*. Cosecant. 



II 19 o 

II 5a 
II 44 
II 36 
II 28 



II uo 
II la 
II 4 
10 56 
10 48 



10 4o 
10 32 
10 94 
10 16 
10 8 



10 o 

9 52 

944 
9 36 
9 28 



9 20 

912 

t 56 
8 48 



8 4o 
8 32 
8 24 
8 16 
8 8 



7 20 
7 1^ 
7 4 
6 56 
6 48 



6 40 
6 32 
6 24 
6 16 
6 8 



6 o 
5 52 
5 44 
5 36 
5 28 



5 20 
5 12 
5 4 
4 56 
4 48 



o 48 
48 
48 
48 
48 



o 48 
48 
48 

49 



o 49 
49 
49 



5o 
5o 
5o 
5o 
5o 



o 5i 
5i 
5i 
5i 
5i 



O 59 
59 
59 
59 
59 



52 

5a 

52 

53 
53 



o 53 
53 
53 
53 
53 



o 54 
54 
54 
54 
54 



o 54 
54 
54 
55 
55 



55 
55 
55 
55 
55 
56 



FInur P.M. Hour A.M. Cosine. DifiT. 



9.01923 
09043 
09i63 

09983 

02402 



9.02520 
02639 
02757 
02874 
02992 



9.03109 
03226 
o334i 
03458 
03574 



9.03690 
o38o5 
03920 
o4o34 
o4t49 



9.04262 
04376 
04490 
o46o3 
047 1 5 



9.04828 
04940 
o5o59 
o5i64 
05275 



9.05386 
05497 
o56o7 
05717 
05827 



9.05937 
o6o46 
66i55 
06264 
06372 



9.06481 

o6r" 



06804 
06911 



9.07018 
0712^ 
07231 
07337 
07442 



9.07548 
07653 

07758 
07863 
079<» 



9.08072 
08176 
08280 
o8383 
08486 
08589 



37 
3o 
4t 
43 
44 



46 

48 

5o 

5 

54 



56 

57 

61 
63 



65 
67 
69 
70 
72 



74 
76 
78 
80 
81 



93 

?i 
96 

9« 
too 



i02 

io4 
106 

107 
109 

III 



10.98077 

97957 
97*37 
97717 
97598 



10.97480 
97361 
97243 

97126 
97008 



10.96891 

96774 

96658 
96542 
96426 



10.96310 
96195 



X, 



10.95738 

95624 

95510 

95307 

95a85 



to. 95172 
95060 
94948 
94836 
94725 



10.94614 
945o3 
94393 
94283 
.94*73 



10.94063 

93736 
93628 



10.93519 
93411 

93304 

931 




10.99459 
99347 
92242 

92137 

92032 



10.91928 
91824 
91720 

91617 

9i5i4 
9t4i! 



Secaut. 



Tangent. 



9.02162 

02983 

02404 
02S25 
02645 



9.02766 
02885 1 
o3oo5 
o3i24 
03242 



9.03361 
o3479 
03597 
03714 
o3832 



9.03948 
o4o65 
04181 
04297 
044 1 3 



9.04528 
04643 
04758 
04873 
04987 



9.o5ioi 
o52i4 
05328 
o544i 
o5553 



9.05666 
05778 
05890 
06002 
o6ii3 



9.06224 
06335 
06445 
o6556 
06666 



9.06775 
o6885 
06994 
07103 
072 



9.07320 
07428 
07536 
07643 
07751 



9.07858 
07964 
08071 
08177 
o8a83 

9.08389 
08495 
08600 
08705 
08S10 
08914 



Cotangent 



Diir. 



Colangent 



28 
3o 

32 

34 
36 



38 

43 
45 



47 
49 

DI 

53 
54 



66 
68 
69 
7» 
73 



98 

99 
101 



io3 
io5 
107 
109 

Tl I 

ii3 



Diff. 



10.97838 

977*7 

97596 

• 97475 

97355 



10.97234 
97ii5 

96758 



10.96639 
96521 
96403 
96286 
96168 



10.9605a 
95q35 
95819 
95703 
95587 



10.95472 
95357 
9S242 
95127 
95oi3 



10.94899 
94786 
94672 
94559 
94447 



10.94334 
94222 
94110 

'9^ 



i 0.93776 
93665 
93555 
93444 
•93334 



10.93225 
.93115 
93006 
92897 
92789 



io.9a'i8o 
92572 
92464 
92357 
9^249 



10.9214? 
92036 
91020 
91823 
9'7i7 



10.9161 1 
9i5o5 
91400 
91295 

9>»9« 
91006 



Tangent. 



Secant. Diff. 



10.00239 
00240 
00241 
00243 
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oo552 
00554 
oo556 




0, 





9.99452 
99450 
99448 
99446 
99444 


lo 46 4o 
46 3a 
46 a4 
46 i6 
46 8 


1 i3 ao 

»i3 a8 

i3 36 

i3 44 

i3 5a 


9.aoaa3 
ao3oa 
ao38o 
ao458 
ao535 


i3 
i4 
i5 
16 
18 


79465 


9.30782 
3o86a 
3094a 

3I032 

3iioa 


i3 
14 
16 

17 
18 


10.79218 
79133 
7Q058 


I0.00558 
oo5G() 
oo56.> 
oo564 
00566 









9.99442 
99440 
99438 
99436 
99434 


lo 46 o 
45 5a 
45 44 
45 36 
45 a8 


1 14 o 
i4 8 
14 16 
t4i4 
i4 3a 


9.ao6i3 
30691 

ao845 
309a a 


»9 

ao 

31 
33 

34 


10.79387 
79309 

"*?« 
79155 

79078 


9.3118a 
ai36i 
3i34i 
3i4ao 

31499 


«9 

31 
33 
33 
35 


10.78818 
78739 
78659 
78580 
78501 


I0.00568 
00571 
00573 
00575 
00577 




9.9943a 
99429 

99427 
99425 
99423 


10 45 ao 
45 la 
45 4 
44 56 
44 48 

lo 44 4(S 
44 3a 
44 U 
44 i6 
44 8 


1 i4 4o 
14 48 
14 56 
i5 4 
i5 la 


9.20999 
aio76 
aii53 
aiaa9 
3i3o6 


35 
36 

38 


10.79001 


31736 
3i8i4 
31893 


36 

27 
38 

3o 
3i 


10.7843a 
78343 
78364 
78186 
78107 


10.00579 
oo58i 
oo583 
00585 
00587 




9.99421 
994'9 
99'j'7 
994i5 
994i3 


1 i5 ao 
15 a8 
i5 36 
i5 44 
i5 5a 


9.ai3Sa 

ai458 

ai534 

•ai6io 

ai685 


3i 
33 
34 

35 
37 


To. 78618 
78542 
78466 
78390 
783i5 


9.31971 
33049 

33137 

3aao5 

33383 


3a 

34 
35 
36 
38 


10.78029 
7795 « 
77873 
77795 
111)1 


10.00589 
00591 
00593 
00596 
00598 


1 


9-99411 
99409 
99407 
99404 
99402 


lo 44 o 
43 5a 
43 44 
43 36 
43 ad 


I i6 o 
i6 8 
i6 i6 
i6 a4 
i6 3a 


9.ai76i 
ai836 
ai9ia 
31987 
aao6a 


38 

4a 
43 


10.78239 
78164 
78088 
78013 
77938 


9.33361 
33438 

335l6 

33593 
33670 


4^ 
4i 
43 
44 


10.77639 
77563 
77484 
77407 
77330 


10.00600 
00602 
006^ 
00606 
00608 


1 

1 


9.99400 

99396 
99394 
99392 


lo 43 ao 
43 la 
43 4 
4a 56 
42 48 


1 i6 4o 
i6 48 
i6 56 
17 4 
17 la 


9.aai37 
aaaii 
aaa86 
aa36i 
aa435 


44 
45 
47 
48 

49 


10.77863 
77789 

77639 

7756? 


33901 


48 


10.7725? 
77176 
7709? 
77023 
76946 


io.o(>6io 
00613 
oo6i5 
00617 
o<)6i9 




9V385 
99383 
99381 


lo 4a 4o 
4a 3a 
4a a4 
4a i6 
4a 8 


1 17 ao 
17 a8 
17 36 
17 44 
17 5a 


9.aa5o9 
aa583 
aa657 
aa73i 
aa8o5 


5o 
5a 
53 

54 
55 


10.77491 
77417 
77343 
77260 
7?i9^ 


9.33i3o 
33206 
33383 
33359 
33435 


5a 
53 
54 
56 
57 


10.76870 
76794 
76717 
76641 
76565 


10.00631 
00623 
00625 
00628 
oo63o 




9.99379 
99377 
99375 
99372 
99370 


lo 4a o 
4i 5a 
4i 44 
4i 36 
4i a8 


1 i8 o 
i8 8 
i8 i6 
i8 a4 
i8 3a 


9.32878 
33952 
a3o35 
33098 
a3i7i 


57 
58 

6a 


10.77122 
77048 
76975 

76839 


9.33510 

• 33586 

33661 

33737 

33813 


58 
60 
61 
62 
63 


10.7649^^ 
76414 

■■& 

76188 


io.oo632 
00634 
00636 
00638 
00641 


a 


9.99368 
99366 
99364 
99362 
99359 


lo 4i ao 
4i la 
41 4 
4o 56 
4o 48 


I i8 4o 

18 48 
i8 56 

19 4 
19 la 


9.33244 
33317 
33390 
3346a 
33535 


63 
64 
65 
67 
68 


10.76756 
76683 
76610 
76538 
76465 


9.33887 
33963 
34037 

341 13 

a4i86 


65 
66 

5^ 
69 

70 


10.76113^ 
76o38 
75o63 
75888 
758i4 


10.00643 
00645 
00647 
00649 
oo653 




9.99357 
99355 
99353 
99351 
99348 


lo 4o 4o 
4o 3a 
4o a4 
4o i6 
4o 8 
4o o 


1 19 ao 
19 a8 
1936 
1944 
195a 
ao 


9.33607 

3375a 
33833 
33895 
23967 


69 


10.76393 
76321 
76248 
76177 
76105 
76033 


9.34361 
34335 
34410 
34484 
34558 
34633 


71 
73 
74 
75 

,1 


10.75739 
75665 
75590 
75516 
75443 
75368 


10.00654 
00656 
00658 
00660 
00663 
00665 


a 
3 


9.99346 
99344 
99342 
99340 
9933.7 
99335 


Hour P.M. 


Hour A.M. 


CoMun. DiflT. 


Secant. 


Cotangent 


DifT. 


Tangent. 


Cosecant. 


DifT. 


Sine. 



A 


A 




B 






B 




C 


Seconds of time ...,;• 


!• 


a- 


3* 


4- 


5* 


6* 


7- 


; Pk»|1 parts of cols. 


Ic 


9 

c 


»9 
»9 

I 


38 

29 

1 


38 
39 

1 


47 

49 

I 


57 
58 

9 


66 
68 



C 80* 
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Hour A. M. 
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M 

60 
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I 30 


9.23967 





10.76033 
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10.75368 
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9.99335 


I 


3953 
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I 


X 


24706 


I 


75394 
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99333 


^ 


3 


3944 


30 16 


a4iio 


a 
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3 


75331 


00669 





99331 
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30 34 


a4i8i 


3 


75819 


4 


75i47 


00673 





99338 


57 


4 
"5 


39 38 


30 33 


24253 


5 


75747 


24926 


5 


75674 


00674 





99336 


56 
55 


io 39 30 


I 30 40 


9.24324 


6 


10.75676 
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6 


10.750D0 


10.00676 





9.99334 


6 
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30 48 


a43o5 
24466 


7 


756o5 


a5o73 


7 


It] 


00678 





99333 


54 


7 


3? 56 


• 30 56 


8- 


75534 


25i46 


8 


00681 





99319 


53 


8 


31 4 


24536 


9 


75464 


25219 


9 


74781 


oo683 





99317 


53 


_? 

lO 


38 48 


31 13 


24607 


10 


75393 


25393 


II 


74708 


00685 
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5i 

5o 


10 38 4o 


I 31 20 


9 24677 


II 
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9.35365 


13 


10. 74635 
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9.99313 


II 
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31 38 


24748 


i3 


75252 


35437 


i3 


74563 
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p 


99310 


s 


12 


38 34 


31 36 


34818 


i4 


75183 
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i4 


74490 


00693 





99308 


|3 


38 16 


21 44 


24888 


i5 
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25583 


i5 


74418 


00694 


I 
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47 


i4 
i5 
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21 53 


24958 


16 


75o42 


35655 


16 


74345 


00696 


I 


99304 


46 
45 


10 38 


I 32 


o.25u28 


17 


10.74972 


9.35737 


18 


10.74373 


10.00699 


I 


9.99301 


i6 


37 53 


22 8 


25098 

25i68 


18 


'X 


25799 


«9 


74301 


00701 


I 


99299 


44 


17 


37.44 


22 16 


"9 


25871 


20 


74139 


00703 


I 


99397 


43 


i8 


37 36 


22 24 


25237 


20 


74763 


25943 


31 


74o57 


00706 


I 


99294 


42 


1? 

30 


37 38 


22 32 


25367 


22 


74693 


26015 


33 


73985 


00708 


I 


99393 


4i 
4o 


10 37 30 


I 22 40 


9.25376 


23 


10.74634 


9.260861 


34 


10.73914 
73842 


10,00710 


I 


'■^ 


21 


37 13 


22 48 


25445 


a4 


74555 


261 58 


35 


00713 


I 


^ 


32 


37 4 


22 56 


255i4 


25 


74486 


26339 


•36 


73771 


00715 


I 


99285 


33 


36 56 


23 4 


25583 


26 


74417 


26301 


27 


l^ 


00717 


1 


^383 


37 


34 
35 


36 48 


23 12 


25652 


27 


74348 


36373 


38 


00719 


I 


99381 


36 
35 


10 36 40 


1 23 20 


9.25731 


28 


10.74379 


9.36443 
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10.73557 


10.00722 


I 


9.99378 


36 


36 33 


23 28 


25790 
25858 


3o 


74310 


365 14 


3i 


73486 


00724 


I 


99276 


34 


^7 


36 34 


23 36 


3i 


74143 


26585 


33 


7341 5 


00736 


I 


99^74 


33 


38 


36 16 


• 23 44 


25927 


33 


74073 


26655 


33 


73345 


♦ 00739 


I 


99371 


3a 


39 
Jo 


36 8 


23 52 


25995 


33 


74oo5 


36736 


34 


73274 


00731 


I 


99369 


3i 
33 


to 36 


1 24 


9.26063 


34 


'"■'X 


Kt^ 


35 


10.73303 


10.09733 


I 


9.99367 


3i 


35 53 


24 8 


a6i3i 


35 


36 


73i33 


00736 


I 


99264 


It 


3? 


35 44 


24 16 


26199 


36 


73801 


26937 


38 


73o63 


00738 


I 


99362 


33 


35 36 


24 a4 


26367 


38 


73733 


27008 


39 


73993 


00740 


I 


99360 


27 


3/ 
35 


35 38 


24 33 


' 36335 


39 


73665 


27078 


40 


73933 


00743 


I 


99357 


36 

l5 


10 35 30 


1 2440 


9.36403 


4o 


""•& 


9.27148 


4i 


10.73853 


10.00745 


I 


9.99355 


36 


35 13 


24 48 


36470 


4i 


2^318 


43 


73783 


00748 


I 


99353 


24 


37 


35 4 


24 56 


36538 


43 


73463 


27288 


44 


73713 


00750 


1 


99350 


23 


38 


34 56 


25 4 


36605 


43 


73395 


27357 


45 


73643 


00753 


I 


99248 


22 


39 
40 


34 48 


35 13 


3667a 


44 


733j8 


27437 


46 


72573 


00755 


a 


99345 


21 
30 


10 34 4o 


I 35 30 


'lia 


45 


10.73361 


9.27496 


47 


10.73604 


10.00757 


2 


9.99243 


4r 


34 33 


25 38 


47 


73194 


.27566 


48 


72434 


00759 


2 


99241 


\l 


43 


3i 34 


35 36 


26873 


48 


73127 


27635 


49 


73365 


00763 


2 


99338 


43 


34 16 


25 44 


26940 


49 


73060 


27704 


5i 


73396 


00764 


' 2 


W236 


n 


44 
45 


34 8 


25 52 


37007 


5o 


72993 


27773 


53 


73337 


00767 


2 


99^33 


16 

75 


10 34 


1 26 


9.27073 


5i 


'^•?:^ 


9.37843 


53 


io.73i58 


IC.00769 


2 


9.09331 


46 


33 53 


j 2« 8 


37l4c^ 


52 


3791 1 


54 


73089 


00771 


2 


99339 
99336 


14 


47 


33 44 


26 16 


27206 


53 


72794 


27980 


55 


73030 


00774 


2 


i3 


48 


33 36 


26 34 


37373 


55 


72727 


28049 


56 


■ ',%\. 


00776 


2 


99224 


12 


19 
5o 


33 38 


36 33 


37339 


56 
■57 


73661 


381 17 
9.38186 


58 


00779 


a 


99331 


11 
10 


10 33 30 


1 26 40 


9.37405 


10.73595 


59 


10.71814 


10.00781 


2 


9.993J9 


5i 


33 13 


26 48 


27471 


58 


73539 


28354 


60 


71746 


00783 


2 


99317 


t 


52 


33 4 


26 56 


27537 


59 


73463 


28333 


6i 


71677 


00786 


2 


99314 


53 


33 56 


27 4 


27602 


60 


?,%t 


28391 
28459 


63 


71609 


00788 


2 


99313 


7 


54 
55 


33 48 


37 13 


27668 


61 


63 


7154T 


00791 


2 


.99309 


6 

■5 


10 33 4(} 


I 37 30 


9-27734 


63 


10.73366 


9.38537 


65 


10.71473 


£0.00793 


2 


9.993<i7 


56 


33 33 


37 38 
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64 


72301 


38595 
38663 


66 
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00796 


2 


99304 


4 


57 


33 34 


37 36 


65 


73136 


67 


71338 


00798 


2 


99303 


3 


58 


33 16 


3744 


27930 


66 


73070 


38730 


68 


71370 


00800 


2 


99300 


2 


^9 


32 8 


3753 
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67 


73005 


28798 


69 


71303 


oo8o3 


2 


99*97 


I 


60 


33 


38 


68 


71940 


38865 


71 


71135 


oo8o5 


2 


99195 


c; 
M 


Hour P.M. 


Hour A.M. 


Cosine. 


DitJ. 


Secaiit. 


Ootangenl 


Diflr. 


Tangent. 


Cosecant 
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Sine. 
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1- 


3^ 

17 
18 

! 


3- 

36 
26 

t 


4- 

34 
35 

1 


5- 

43 
44 

1 


JL 

5i 
53 

a 


7.! 

60 
69 

a . 


Prop, parts of cols. 


(• 


9 
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12 
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i8 

12 

20 
11 
22 
23 
24 
25 
26 

11 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 

39 
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4i 

42 

43 
44 
45 
46 
47 
48 

49 
5o 
5i 

52 

53 
54 
55 
56 

U 
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Sine. 


DiiT 


Cosecant. 


Tangent. 


Diff. 


Cotangent 
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DifT. 
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It 

u 

!5 
54 
53 

52 

5. 
5o 

il 

41 
46 

45 
44 
43 
42 
4i 
4o 

^ 

37 
36 

35 
34 
33 

32 

3i 
3o 

27 
26 

24 

23 

22 

21 

20 

:i 

17 
16 

.5 
14 
i3 
12 
II 
10 

\ 

I 

5 


lo 3a o 
3i 52 
3i 44 
3i 36 
3i 28 


I a8 
28 8 
28 16 
28 24 
28 32 


9.28060 
28125 
28190 
28254 
283i9 




I 
2 
3 
4 
5 
6 
7 
8 

9 


10.71940 
71875 
71810 


9.28865 
289S3 
29000 

29134 




I 
2 
3 
4 


10.71 i35 
71067 
71000 
70033 
70866 


XO.00605 
00808 
00610 
oo8i3 
oo8i5 









9.99195 
99192 
99190 

99187 
99185 


lO 3l 20 
3l 12 

3i 4 
3o 56 
3o48 


1 28 40 
38 48 

28 56 

29 4 
3912 


9.98384 
28448 

285l2 

28577 
28641 


10.71616 

7i552 
71488 
71423 
71359 


9.2920. 
29268 
29335 
29402 
29<68 


5 

^ 6 
8 

9 

10 


10.70709 
70732 
70665 

?5l2 


10.00818 
OC820 
00823 
00825 
00828 
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9.99182 
99180 
99'77 
99175 
99172 


lo 3o 4o 
3o32 
3o 24 
3o i6 
3o 8 


I 29 20 
29 28 
29 36 
2944 
29 52 


9.28705 
28760 
28833 
28896 
28960 


10 
II 
12 
i3 
i4 


10.71295 

7123. 

71167 
7II04 
71040 


9.29535 
29601 
29668 
29734 
29800 


If 
12 

i3 
i4 
i5 


10.70465 

70266 
70200 


io.oo83o 
00833 
oo835 
00838 
00840 





9.99170 
99167 
99165 
99162 
99160 


lo 3o o 
29 52 
2944 
39 36 
29 28 


I 3o 
3o 8 
3o 16 
3o 24 
3o 32 


9.29024 
29087 
29^0 
29214 

29277 


16 

\l 

«9 

20 


10.70976 
70013 

7o85o 
70786 
70723 


9.29866 
29932 

3oi3o 


16 

17 
18 

19 
20 


10.70134 
70068 
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69670 


10.00843 
OCJ845 
00848 
oo85o 
00853 


r I 


9.99.57 
99155 
99152 
991 5o 
99*47 


10 29 20 
29 12 
29 4 
28 56 
28 48 


I 3o 4o 
3o48 
3o 56 
3i 4 
3i 12 


9.29340 
29403 
29466 
29529 
29591 


21 

S2 
33 

24 

25 


10.70660 
7o5o7 
70534 
70471 
70409 


9.30195 
30261 
3o326 
30391 
30457 


22 
23 

24 
25 

26 


10.69805 
69739 
59674 


10.00855 
0O858 
.00860 
0O863 
00865 




9.99'45 
99M2 
99>4o 
99137 
99135 


10 28 40 

28 32 

28 74 
28 16 
28 8 


I 3i 20 
3i 28 
3i 36 
3i 44 
3t 52 


9.29654 
29716 

29903 


26 
27 
28 

29 

3o 


10.70346 
70284 
70221 
70159 
70097 


9.3o522 
3o587 
3o652 

30717 
30782 


27 
28 

?9 
3o 

3i 


10.69478 
69413 
69348 
69283 

6<^i8 


10.00868 
00870 
00873 
00876 
00878 




9.99.32 
99. 3« 
99127 
99' 24 
99122 


10 28 

27 52 

2744 

27 36 
27 28 


1 32 
32 8 
32 16 
32 24 

32 32 


9.29966 
30028 
30090 
3oi5i 
3o2i3 


3i 

32 

33 

34 
35 


10.70034 
69972 

69787 


9.30846 
3091 1 
30975 
3 1040 
3mo4 


32 

33 
35 
36 
37 


10.69.54 


10.00881 
00883 
00886 
00888 
00891 




9.991 19 
99"7 
991 14 
99112 
99109 


10 27 20 
27 12 

26 56 
26 48 


1 32 4o 
32 48 

32 56 

33 4 
33 12 


9.30275 
3o336 
30398 
30459 
3o52ii 


36 
37 
38 

4o 


10.69725 
69664 
69602 
69541 
69479 


9.3.168 
3.233 
31297 
3i36. 
3i425 


38 

4i 
42 


10.68832 
68767 
68703 
68639 
68575 


10.00894 
00896 
00899 
00901 
00904 




9.99106 
99'o4 
99.01 

9909? 
99096 


10 26 40 
a6 32 
26 24 
26 16 
26 8 


I 33 20 
33 28 
33 36 
3344 
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57 
58 

19 
6c) 

M 


1, 

e 


Loff. Sines, Tangents, and Secants. 
A A B B 


C C 1€SP 


Hour i.a. 


Hourp.M. 


Sine. 


Wff. 


Cosecant. 


Tangent. 


DiflT. Cotangent 


Secant. 


DiflT. 


Cosine. 


M 

60 

57 
56 

55 
54 
53 

5i 
5o 

s 

45 
44 
43 
42 
4i 
4o 

U 

37 
36 

35 
34 
33 

32 

3i 
3o 

:? 
11 

25 

24 

23 
22 

ai 
20 

\t 

17 
16 

75 
14 
i3 

17 
II 
10 

I 

I 

5 

4 
3 

2 
I 


li 


to 8 


o 

52 

44 
36 

28 


1 5a o 
5a 8 
52 i6 

52 24 

5a 32 


9.38368 
384i8 
38469 
38519 
3857n 




a 
2 
3 


io.6i632 
6i582 
6i53i 
61481 
6i43o 


39785 

30838 
3989, 




I 
2 
3 
3 


io.6o323 
60269 
6o2i5 
60162 
60108 


io.oi3io 
oi3i3 
01 3 16 
t)i3i9 
oi32a 









98684 
98681 
98678 


lo 7 

I 

6 


20 
12 

4 
56 

48 


I 52 4o 
52 48 

52 56 

53 4 
53 12 


9.38620 
38670 
38721 
38771 
38821 


4 
5 
6 

7 
7 


io.6i38o 
6i33o 
61279 
61229 
61179 


9-39945 
40106 

40159 


4 
5 
6 

7 
8 


io.6oo55 
60001 

5^ar 


10 oi325 
01329 
oi332 
01335 
01338 









9-98675 
98671 
98668 
98665 
98662 


lo 6 
6 
6 
6 
6 


4o 

32 
24 

i6 
8 


I 53 2o 
53 28 
53 36 
5344 
53 52 


9.38871 
38921 
38971 
39021 
39071 


8 

9 

10 
11 
If 


10.61129 
61079 
61039 

60939 


9.40212 

40266 

4o3i9 
40372 
40435 


9 
10 
10 
11 
12 


10.50788 

59628 
59575 


io.oi34i 
OI344 
oi348 
oi35i 
oi354 




98656 
98653 


lo 6 
5 



52 

44 
36 

28 


I 54 
54 8 
54 16 
54 24 
54 32 


9.39121 
39170 
39220 
39270 
39319 


12 
i3 
14 
i5 
i5 


10.60879 
6o83o 
60780 
60730 
60681 


9.40478 
4o53i 
4o584 
4o636 
40689 


i3 
i4 
i5 
16 

17 


10.59522 

59364 
59311 


10.01357 
oi36o 
oi364 
oi367 
01370 




98636 
98633 
98630 


lo 5 


20 

12 

4 

56 

48 


I 5440 
54 48 

54 56 

55 4 
55 12 


39467 


16 

\l 

«9 
20 


io.6o63i 
6o582 
60533 
6o483 
60434 


9.40742 
40795 
40847 
40900 
40953 


17 
18 

'9 
ao 
21 


10.59258 
59205 
59153 
59100 
59048 


10.01373 
01377 
oi38o 
oi383 
OI386 




9.98627 
98623 
98620 
986.7 
98614 


lo 4 


4o 

32 
24 

i6 
8 


I 55 20 
55 28 
55 36 
55 44 
55 52 


3y7.3 
39761 
398.. 


20 
21 
22 

23 

24 


ia.6o385 
6o336 
60287 
6o238 
60189 


9,41005 
4 1057 
41109 
4n6i 
41214 


22 

23 

a3 
24 

25 


10.58995 


10.01390 
01393 
01396 




9.98610 
98607 
98604 
98601 
98597 


lo 4 


a 

52 

44 
36 

28 


I 56 
56 8 
56 16 
56 24 
56 33 


9.39860 

n 

40006 

4o()55 


24 

25 

26 

ll 


10.60140 
60001 
6oo43 

59945 


9.41266 
4i3i8 
41370 
41422 
41474 


26 

^7 
28 


10.58734 
58682 
58630 
58578 
58526 


10.01406 
01409 

Ol4l2 

oi4i6 
01419 




9.98594 

» 

98584 
98581 


to 3 


20 
12 
4 

56 
48 


1 56 40 
56 48 

56 56 

I' ^ 

57 12 


o.4oio3 

. 4oi52 

40200 

40349 
40297 


29 

3o 
3i 

32 


10.59897 
598^8 
59800 
59751 
59703 


9.41526 
41578 
41629 
41681 
41733 


3o 
3i 

32 

33 
34 


10. 58474 
58423 
58371 
58319 
58a67 


10.01422 
01426 
0142^ 
01433 
01435 


%. 


9.98578 
98574 
98571 
98568 
98565 


lO 2 


4o 

32 
24 

i6 
8 


I 57 20 
57 28 
57 36 
5744 
5752 


9.40346 
40394 
40442 
4o4oo 
4o538 


33 
33 
34 
35 
36 


10.59654 
59606 
59558 
59510 
59463 


9.41784 
4i836 
41887 
41939 
4i99»> 


35 
36 
36 

u 


io. 58216 
58i64 
58u3 
58o6i 
58oio 


10.01439 
0i44a 
01445 

01449 
01452 




9.98561 
p558 
98555 
98551 
98548 


lO 2 


o 

52 

44 
36 

28 


I 58 
58 8 
58 16 
58 24 
58 33 


9.4o586 
4o634 
40683 
4o73<. 
40778 


37 


10,59414 
59366 
59318 
59270 

59222 


9.42041 
42093 
42144 
42195 
42246 


41 
42 

43 


10.57959 

57805 
57754 


10.01455 
01459 
01462 
01 465 
01469 


a 
3 
3 
3 
3 


9.98545 
98541 
08538 
98535 
98531 


to I 


o 


20 
12 
4 

56 

48 


1 58 40 
58 48 

58 56 

59 4 
59 12 


9.40825 
40873 
40921 
40968 
4iOi6 


41 
42 
42 
43 
44 


10.59175 

59127 
59079 

59032 

58984 


9.42297 
42348 

42501 


43 
44 
45 
46 
47 


57601 
57550 
57499 


10.01472 
01475 

01479 
01482 
oi485 


3 
3 
3 
3 
3 


9.98528 

"^ 98525 

98521 

98518 

985i5 


lO o 
o 
o 




o 


4o 

32 
24 

i6 
8 
o 


I 59 20 
59 28 
5936 
5944 
59 52 

200 


9.41063 
41111 
4fi58 
4i2o5 

4l253 

4i3oo 


45 
46 
46 
47 
48 

49 


58842 

58795 

58748 

* 58700 


9.42552 
42603 
42653 
42704 
42755 
42805 


48 

5o 
5i 

52 


10.57448 
57397 
57347 
57296 
57245 
57195 


10.01489 
01492 
01495 
01499 

0l502 

oi5o6 


3 
3 
3 
3 
3 
3 


9.98511 
98508 
985o5 
98501 
98498 
98494 


Horirr.M. 


Hour A.M. 


Cosine. 


DiflT. 


Secant 


Cotangent 


DiflT 


Tangent. 


Cosecant. 


Diff. 


Sine. 



IC4« 



\ 


A 




B 






B 


C 


Seconds of time 


V 

6 

7 



2- 

la 
i3 

1 


3- 

18 
ao 

t 


4- 

24 
a6 

a 


5- 

3i 
33 

a 


37 
39 

a 


43 

46 

3 


Prop. parUofoU. 


{• 
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/■E^^i TABLE XXVII. 

*' Log. Sinea, TangcDts, and Secsnta, ^ 
IS' A A B B C C icr 


M 

o 

1 
a 
3 
4 
5 
6 

lO 

II 

12 

i3 
i4 
i5 
i6 

17 
i8 

12 

20 
21 
32 
23 
U 
25 
26 

11 

29 

3o 
3i 

32 

33 

34 
35 
36 
37 
38 
39 

4o 
4i 

42 

43 
44 
45 
46 
47 
48 

5i 

52 

53 
54 
55 

56 
57 
58 

M 


Hour A.M. 


Hour P. M. 

a 

8 

16 

24 

32 

2 4o 
48 

56 

1 4 
I 12 


Sine. 


Diff. 


Cosecant 


Tangent. |Diff. 


Cotangent 


Secant. 


Diff 


Cosine. 


60 

1 

55 
54 
53 

52 

5i 
5o 

t 

4i 
46 

45 
44 
43 
42 
4i 
4o 

^? 

\. 
35 
34 
33 

32 

3i 
3o 

:? 

27 

26 

25 

M 

23 
22 
21 
20 

;? 

17 
16 

i5 
i4 
i3 
12 

I! 

10 

\ 

7 
6 

5 
4 
3 

2 
I 


M 


10 p o 

9 59 52 

5944 

5936 

5928 


9.4i3oo 
4i347 
41394 
4i44i 
4i488 




1 
a 
a 
3 


10.58700 
58653 
5«6o6 
58559 
58512 


42906 

42957 
43007 




I 
2 
a 
3 


10.57195 
57144 
57094 
57643 
56993 


io.oi5o6 
oi5o9 

Ol5l2 

oi5i6 
oi5i9 










9.^494 

984I8 
98484 
98481 


9 59 20 

58 56 
58 48 


9.41535 
4i582 
41628 
41675 
4i7tta 


4 

5 
5 
6 

7 


10.58465 
584i8 
58372 
58325 
58278 


9.43057 
43 108 
43i58 
43208 
43258 


4 
5 
6 

7 
7 


10.56943 
56892 
56842 
56792 
56742 


IO.OI523 
01526 
01529 
01533 
01 536 








9.98477 
98474 
98471 
98467 
98464 


9 58 40 
58 32 
58 24 
58 16 
58 8 


a I 20 
I 28 
I 36 
I 44 

1 52 


9.41768 
4i8i5 
41861 
41908 
41954 


8 
8 

9 

10 
II 


10.58232 
58i85 
58 1 39 
58092 
58o46 


9.4330^ 
43358 
43408 
43458 
43508 


8 

9 
10 
II 
II 


10.56692 
56642 
56592 
56542 
56492 


10.01 540 
01543 

oi5i7 
oi55o 
01 553 




9.98460 

98450 
98447 


9 58 

"^57 52 

5744 

57 36 

57 28 


2 2 
2 8 
2 16 
2 24 
2 32 


9.42001 
42o4t 
42093 
42140 
42186 


II 

12 
i3 
14 
14 


57814 


9-43558 
43607 
43657 
43707 
43756 


la 
i3 
14 
i5 
16 


10. 56442 
56393 
56343 
56293 
56244 


10.01557 
oi56o 
01 564 
01 567 
01571 




9.98443 
98440 
98436 
98433 
98429 


9 57 20 
57 12 
57 4 
56 56 
56 48 


2 2 40 

2 48 

2 56 

3 4 
3 12 


9.42232 
42278 
42324 
42370 
42416 


i5 
16 
17 


10.57768 
57722 
57676 
57630 

57584 


9.43806 
43855 
43905 
43954 
44004 


16 
17 
18 

'9 
20 


10.56104 
56i45 
56095 
56046 
55996 


10.01574 
01578 
oi58i 
oi5b5 
01 588 




9.98426 
98422 
98419 
984i5 
98412 


9 56 40 
56 32 
56 24 
56 16 
56 8 


a 3 20 
3 28 
3 36 
3 44 
3 52 


9.42461 
42507 
42553 


>9 
20 
21 
ai 
aa 


10.57539 
57493 
57447 
57401 
57356 


9.44053 
44102 
44i5i 

. 44201 
44250 


20 
21 
22 

23 

24 


io.55o47 
55898 
55849 


10.01591 
01595 
01598 
01602 
oi6o5 


2- 


984o» 
98398 
98395 


9 56 
55 52 
55 44 
55 36 
55 28 


a 4 
4 8 
4 16 
4 24 
4 32 


42781 
42826 
42872 


a3 

24 
24 

25 

26 


10.573 f9 
57265 
57219 
57174 
57128 


9-44399 
44346 
44397 
44440 
44495 


25 

a5 
26 

27 
28 


10.55701 
55652 
556o3 
55554 
555o5 


10.01609 
01612 
01616 
01619 
01623 


2 


98384 
98381 
98377 


9 55 20 
55 12 
55 4 
54 56 
54 48 


2 4 4o 
4 48 

4 56 

5 4 
5 12 


9.42917 
42962 
43008 

43o53 
43098 


27 

27 

28 

52 


10.57083 
57038 
56992 
^56947 
56902 


9.44544 
44592 
4464 r 
44600 
44738 


29 

19 
3o 
3i 

32 


10.55456 
55408 
55359 
55310 
55262 


10.61627 
oi63o 
o]634 
01637 
oi64i 




9.98373 
98370 
08366 
98363 
98359 


9 54 40 
54 32 
54 24 
54 16 
54 8 


2 5 20 
5 28 
5 36 
5 44 
5 52 


9.43143 
43 188 
43233 
43278 
43323 


3o 
3i 

32 

33 
33 


10. 56857 
56812 
56767 
56722 
56677 


9-44787 
44836 
44884 
44933 
44981 


33 
34 
34 
35 
36 


10. 55213 
55i64 
55ii6 
55067 
55019 


10.01644 
01648 
oi65i 
01655 
01658 


3 
3 


9.98356 
98352 

98349 
98345 
98342 


9 54 
53 52 
53 44 
53 36 
53 28 


260 
6 8 
6 16 
6 24 
6 32 


9.43367 
43412 
43457 
43502 
43546 


34 
35 
36 
36 

37. 


10.56633 
56588 
56543 
564q8 
56454 


9.45020 
45078 
45126 
45174 

45222 


37 
38 
38 


10.54971 
54922 
54874 
54826 
54778 


10.01662 
01666 
01669 
01673 
01676 


3 
3 
3 
3 
3 


9.98338 
98334 
98331 
98327 
98324 


9 53 20 
53 12 
53 4 
52 56 
52 48 


2 6 40 
6 48 

6 56 

7 4 
7 12 


43^0 
43724 
43769 


38 

4o 
4i 


I0..56409 
56365 
56320 
56276 
56231 


9.45271 
45319 
45367 

454i5 
45463 


41 
42 
43 
43 
44 


10.54729 
54681 
54633 
54585 
54537 


10.01680 
OI683 
01687 
01691 
01694 


3 
3 
3 
3 
3 


9.98320 
98317 
983i3 


9 52 4o 

52 32 

52 24 
52 16 
52 8 
52 


2 7 20 
7 28 
7 36 

7 44 
.7 52 

8 


9.43813 
43857 
43901 

. 43946 

44o34 


42 
43 
43 
44 
45 
46 


10.56187 
56i43 

& 

56oio 
55966 


9.4551 I 
45550 
456o6 
45654 
45702 
45750 


45 
46 
47 
47 
48 

49 


10.54489 
54441 
54394 
54346 
54298 
54250 


10.01698 
01701 
01705 
#01709 
01712 
01716 


3 
3 
3 
3 
3 
4 


9.98302 

,98,84 


Hour p. M 


Hour A.M. 


Cosine. 


Diff. 


Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Diff. 


Sine. 



Hi5' 



A 


A 




B 






B 




C 


Se« )ndfl of time 


1- 


2« 


3- 


4- 


5- 


6- 


7* 




Ffop. parts of coif. 


A 
B 

Ic 


6 
6 



II 
la 

I 


17 
18 
I 


a3 
a5 

2 


28 
3i 
a 


34 
37 
3 


4o 
43 
3 
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TABLE XXVII. 


[Pai»aOl 


*• 




Log. Sines, Tangents^ and Secanta 


a'. 


le- 


A A B B 


C C 103° 


M 

o 


Hour A.M. 


Hour P.M. 


Sine. 


Diff. 


Cosecant. 


Tangent. 


Diff. 


Cotangent 


Secant. 


Diff. 


Cosine. 


M 


0'5a o 


380 


9.44034 





10.55966 


9.45750 





10.54350 


10.01716 





9.98284 


1 


5i 53 


8 8 


44078 


, I 


55933 


45797 


I 


543o3 


01710 
01723 





98281 


It 


2 


5i 44 


8 16 


44123 


I 


55878 


45845 


2 


54i55 





9*277 


3 


5i 36 


8 34 


44166 


3 


55834 


45892 


2 


54108 


01737 





98273 


57 


4 
1 


5i 38 


8 33 


44a 10 


3 


55790 


45940 


3 


54060 


01730 





98270 


56 
55 


9 5i 30 


a 8 40 


9.44253 


4 


10.55747 


9.45987 


4 


io.54oi3 


10.01734 





9.98266 


6 


5l 13 


8 48 


44297 


4 


55703 


46o35 


5 


53965 


OI738 





98263 


54 


7 


5i 4 


8 56 


44341 


5 


55659 
556i5 


46082 


5 


53918 
53870 


01741 





98250 
98255 


53 


8 


5o 56 


9 4 


44385 


6 


.46i3o 


6 


01745 





53 


lO 


5o48 


9 13 


44428 


6 


55573 


46177 


7 


53833 


01749 




98251 


5i 
53 


9 5o 4o 


a 9 30 


9.44472 


7 


10.55528 


9.46334 


8 


10.53776 


10.01752 




9.98248 


11 


5o33 


9 38 


44516 


8 


55484 


46371 


9 


53739 


01756 




98244 


^ 


13 


5o 34 


936 


44559 


9 


55441 


463io 
46366 


9 


53681 


01760 




, 98240 


i3 


5o i6 


944 


44602 


9 


55398 
5^54 


10 


53634 


01763 




98237 


47 


i4 
i5 


5o 8 


9 53 


44646 


"0 


464i3 


II 


53587 


01767 




98333 


46 
45 


9 5o o 


a 10 


9.44680 
44733 


II 


I0.553II 


9.46460 


12 


10.53540 


10.01771 




9.98239 
98336 


i6 


49 53 


10 8 


11 


55267 


46507 


12 


53493 


01774 




44 


17 


49 44 


10 16 


44776 


13 


55334 


46554 


i3 


53446 


01778 




98333 


43 


i8 


49 36 


10 34 


44819 


i3 


55i8i 


4660I 


14 


'd^. 


01782 




98318 


43 


i? 

20 


49 28 


10 32 


44862 


14 


55i38 


46648 


i5 


01785 




98315 


4i 
40 


9 49 ao 


3 10 40 


9.44905 


14 


10.55095 
55o5t 


9.46694 


i5 


io.533o6 


10.01780 
01793 




9.98311 


31 


49 la 


10 48 


44948 


i5 


46741 


16 




98307 


^ 


33 


4I 56 


10 56 


45??5 


16 


55oo8 


46788 


17 


53212 


01796 




98304 


33 


II 4 


16 


54965 


46835 


.lii 


53i65 


01800 




98200 


37 


35 


48 48 


II 13 


45077 


17 


54923 


46881 


«9 


53119 


01804 




98196 


35 


9 48 40 


3 II 30 


9.45120 


18 


10.54880 


9.46938 


>9 


10.53072 


10.0180S 




98185 


36 


''48 33 


11 38 


45i63 


18 


54837 


46975 


20 


53035 


01811 




34 


27 


48 24 


II 36 


45206 


»9 


^x 


47031 


21 


53979 


oi8i5 




33 


38 


48 16 


11 44 


45349 


30 


47068 


22 


53^86 


01810 
01823 




98181 


32 


^9 
3o 


48 8 


II 53 


45393 


31 


54708 


471 14 


22 




98177 


3i 
3o 


9 48 


3 13 


9.45334 


21 


10.54666 


9.47160 


23 


10.53840 


10.01826 




9.98174 


3i 


4753 


13 8 


45377 


33 


54633 


47207 


24 


53793 


oi83o 




98170 


It 


33 


47 44 


13 16 


45419 


33 


54581 


47253 


25 


52747 


01834 




98166 


33 


47 36 


13 34 


45463 


33 


54538 


a 


26 


53701 


oi838 
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39612 
39583 
39554 
39526 


9.64175 
64209 
64245 
64278 
643 1 2 


23 

24 
24 

25 
25 


10. 35825 

35722 
35688 


io.o38i5 
o382i 
o3826 
03832 
o3838 


4 
4 
4 
4 
4 


9.96185 
96179 
96174 
96168 
96162 


8 5o 
4952 
49 44 
49 36 
49 a8 


3 10 .0 
10 8 
10 16 
10 24 
10 32 


9.6o5o3 
6o532 
6o56i 
60589 
60618 


22 
22 

23 

23 

24 


10.39497 
39468 
39439 
39411 
39382 


9.64346 
64381 
644i5 
64440 
64483 


26 
26 

28 


10. 35654 
35619 
35585 
35551 
35517 


I0.03843 
o3849 
03854 
o386o 
03865 


4 
4 
4 
4 
4 


9.96157 

96i5i 
96146 
96140 
96135 


8 49 30 
49 12 
49 4 
48 56 
48 48 


3 10 4o 

10 48 
io 56 

11 4 
II 12 


9.60646 
60675 
60704 
60732 
60761 


24 

25 
25 

26 
26 


10.39354 
39325 

39268 
39239 


9.64517 
64552 
64586 
64620 
64654 


29 

It 

3i 
3i 


10. 35483 
35448 
354 1 4 
35380 
35346 


10.03871 

03877 
o3882 
03888 
03893 


5 
5 
5 

5 


9.96120 
96123 
96118 
96112 
96/07 


8 48 40 
48 3i 
48 24 
48 16 
48 8 
48 


3 II 20 
II 28 
II 36 
II 44 

11 52 

12 


'•a 

•60846 
60875 
60Q0Z 
60931 


27 

27 

28 
28 
29 
29 


10.39211 
39182 
39154 
39125 


9.64688 
64722 
64756 

64790 
64824 
64858 


32 
32 

33 
33 
34 
35 


I0.353I2 
35278 
35244 
35210 
35176 
35 142 


03910 
03916 

03<y2 1 

0392^ 


5 
5 
5 
5 
5 
6 


9.96101 
.96095 

&4 

& 


Hour P.M. 


Hour A.M. 


Cosine. 


Diff. 


Secant. 


Cotangent 


Ditr. 


Tangent. 


Cosecant. 


Diff. 


Sine. 



113^ 



A 


A 




B 






B 




C 


Seconds of time . . 


...* 


1- 


2- 


3- 

II 
i3 
2 


4- 

i5 
17 
3 


5- 

18 
22 
3 


6* 
22 

26 
4 


7- 

a5 
3i 

5 1 


• 
Prop, parts of cols. 


W 


4 
4 

I 


7 
9 

I 



w 





TABLE XXVU. 


[Tnt/Bm 


^ Log. Sines, Tangents, and Secants. 


QK 


'W" A A 


B B 


C C 155** 


M 

o 


lIourA.M. 


Hour P.M. 


Sine. iDiff. 


Cosecant. 


Tangent. 


DifT.jCotangcnt 


SccanU 


Diir. Cosine. 


M 

60 


8 48 


3 la 6 


9.60931 





10.39069 


9.64858 





io.35i42 


10.03927 


19.96073 


I 


47 52 


la 8 


60960 




39046 


6489a 


I 


35io8 


03933 


1 96067 


^ 


a 


47 44 


la 16 


60988 




39012 
38984 


64926 


I 


35074 


03938 





96062 


3 


47 36 


la a4 


61016 




64960 


a 


35o4o 


03944 





96056 


?^ 


4 
5 


47 a8 


la 32 


61045 




38955 


64994 


a 


35oo6 


03950 





96050 


^6 
55 


8 47 20 


3 la 4o 


9.61073 




'°'^ 


0.65028 


3 1 10. 3497^ 


10.03955 





9.96045 


6 


47 12 


la 48 


61101 


3 


65o62 


3 


34938 


03961 


I i 


96039 


54 


7 


47 4 


}2 56 


611 a9 
6ii58 


3 


65096 
65i3o 


4 


34Q04 
34870 


03966 


I 


96034 


53 


8 


46 56 


i3 4 


4 


38842 


4' 


o3975( 


I 


96028 


52 


lO 


46 48 


i3 12 


61186 


4 


388i4 


65i64 


5 


34836 


, 03978 


I 


96022 


5r 
55 


8 46 40 


3 i3 ao 


9.6iai4 


5 


10.38786 


9.65107 
65a3i 


6 


io.348o3 


10.039831 I 
03969 I 


9.96017 


II 


46 3a 


i3 a8 


61242 


5 


38758 


6 


li]^ 


9601 1 


% 


la 


46 a4 


i3 36 


61270 


6 


38730 


65a65 


7 


0399S 


1 


96005 


i3 


46 16 


13 44 


61298 


6 


38702 


65200 


7 


34701 


o4ooo 


I 


96000 


4i 


i4 
i5 


46 8 


i3 5a 


61326 


6 


38674 


8 


34667 


o4iXv6 


I 


95994 


46 
45 


8 46 


3 14 


9.61354 


7 


10.38646 


9.65366 


8 


10. 34634 


ia.c4oia 


I 


9.95988 


i6 


45 5a 


i4 8 


6i38a 


7 


386i8 


65400 


9 


34600 


o4oi8 


2 


95982 


44 


n 


4544 


i4 16 


6i4if 


8 


38589 


65434 


9 


34566 


o4o23 


a 


95977 


43 


i8 


45 36 


14 24 


6i438 


8 


38562 


65467 


10 


34533 


04029 
o4o35 


a 


9^971 


42 


ao 


45 a8 


14 32 


6i466 


9 


38534 


6550I 


II 


34499 


a 


95965 


4i 
4o 


8 45 ao 


3 1440 


9.61494 


9 


io.385o6 


9:65535 


II 


10.34465 


10.04040 


a 


9.95960 


ai 


45 12 


i4 48 


.61 522 


10 


38478 


65568 


la 


34432 


o4o46 


a 


95954 


^ 


aa 


45 4 


i4 56 


6i55o 


10 


38450 


65602 


12 


343o8 
34364 


o4o52 


a 


95948 


a3 


44 56 


i5 4 


61578 


II 


38422 


65636 


i3 


o4o58 


a 


95942 


37 


a5 


44 48 


i5 12 


61606 


II 


38394 


65669 


i3 


34331 


o4o63 


a 


95937 


36 
35. 


8 44 4o 


3 i5 20 


9.61634 


12 


10. 38366 


9.65703 


14 


10.34297 
34264 


10.04069 
04075 


a 


9.95931 


a6 


44 32 


i5 a8 


61662 


12 


38338 


6573^ 


]5 


a 


" 95925 


34 


27 


44 24 


i5 36 


61689 


12 


383 II 


65770 


i5 


3423u 


04080 


3 


95920 


33 


a8 


44 16 


i5 44 


61717 


i3 


38283 


658o3 


16 


34197 


04086 


3 


95914 


32 


29 
So 


44 8 


15 52 


61745 


i3 


38255 


65837 


16 


34 1 63 


04092 


3 


959^)8 


3r 


8 44 


3 16 


9.61773 


i4 


10.38227 


9.65870 


17 


io.34i3o 


10.04098 


3 


^•plg 


3i 


43 52 


Id 8 


61800 


14 


38200 


65904 


17 


34006 
34063 


o4io3 


3 


\l 


32 


4344 


16 16 


61828 


i5 


38172 


65937 


18 


04109 


3 


958?5 


33 


43 36 


16 a4 


6i856 


i5 


38i44 


65971 


18 


34029 
33996 


o4ii5 


3 


n 


34 
35 


43 28 


16 3a 


6i883 


16 


38ii7 


66004 


'9 


04i2l 


3 


95879 


26 


8 43 ao 


16 4o 


9.61911 


16 


10.38089 


9.66o38 


ao 


10.33962 


10.04127 


3 


995873 


Sb 


43 12 


16 48 


f^ 


17 


38o6ii 


66071 


ao 


33929 


o4i32 


3 


95868 


24 


37 


43 4 


16 56 


17 


38o34 


66104 


ai 


33096 


o4i38 


4 


95862 


a3 


38 


42 56 


17 4 


61994 


18 


38oo6 


661 38 


at 


. 33802 


o4i44 


4 


95856 


22 


39 
40 


4a 48 


17 12 


62021 


18 


37979 


66171 


aa 


33829 


o4i5o 


4 


9585f> 


21 
20 


842 4o 


3 17 20 


't^ 


18 


10.37951 


9.66204 


aa 


10.33796 


io.o4i56 


4 


9-95844 


4i 


42 32 


17 28 


>9 


37924 


66238 


a3 


33762 


o4i6i 


4 


® 


\l 


42 


42 24 


17 36 


63104 


19 


37096 


66271 


a3 


33720 


04167 


4 


43 


42 16 


17 44 


62i3i 


2Q 


37869 


663o4 


24 


336qo 


04173 


4 


95827 


n 


44 
45 


42 8 


17 52 


62159 


20 


37841 


66337 


a5 


33663 


04179 


4 


95821 


16 

i5 


8 42 


3 18 


9.62186 


ai 


10.37814 


9.66371 


a5 


10.33629 


io.o4i85 


4 


9.95815 


4b 


4i 52 


18 8 


6aai4 


a I ' 37786I 


66404 


a6 


33596 


04^90 


4 


95810 


i4 


il 


4i 44 


18 16 


62241 


aa 


37759 


66437 


26 


33563 


04196 


5 


95804 


i3 


48 


4i 36 


18 24 


62268 


aa 


37732 


66470 


27 


33530 


04202 


5 


95798 


t2 


49 
5o 


4i 28 


18 32 


62296 


a3 


37704 


665o3 


27 


33497 


04208 


5 


95792 


11 

10 


8 4i 20 


3 18 40 


9.62323 


a3 


10.37677 


9.66537 


38 


10.33463 


10.04214 


5 


9.95786 


5i 


41 12 


18 48 


6.350 


a4 


37650 


66570 


28 


33430 


04220 


5 


95780 


t 


52 


4i 4 


18 56 


62377 


24 


37623 


66603 


29 


333«7 
33364 


o42a5 


5 


95775 


53 


40 56^ 19 4 


62405 


24 


375o5 
37568 


66636 


3o 


0423 1 


5 


a 


7 


54 
55 


4o 48 19 12 


62432 


25 


66669 


3o 


33331 


04237 


5 


6 
5 


d 40 4o 


3 19 20 


9.62459 
62486 


a5 


10.37541 


9.66702 


3i 


10.33298 
33265 


10.04243 


5 


9.95757 


56 


4o 32 


19 28 


a6 


375i4 


66735 


3i 


04249 
, o4a55 


5 


95751 


4 


57 


4024 


19 36 


6a5i3 


26 


37487 


6^768 


3a 


33232 


5 


95745 


3 


58 


4o 16 


1944 


62541 


27 


37459 


66801 


3a 


3^M 


o4a6i 


6 


9573? 


2 


^ 


40 8 


19 52 


62568 


27 


37432 


66834 


33 


04267 


6 


I 


60 


4o 


ao 


62595 


28 


37405 


66867 


33 


33i33 


04272^ 6 


95728 





M 


Hour P.M. 


Hour A.M. 


Cosine. 


DiflT. 


SeranU 


Cotan^nt 


DifT. 


Tano^nt. 


Cosecant JDiff 


•Sine. 



ilV" 



A 


A 




B 






B 




C 


Seconds of time 


1- 

3 

4 

1 


ft 

7 
8 
1 


3- 

10 
i3 

a 


4- 

14 
17 
3 


5* 

17 
21 

4 


6- 
ai 

95 

.4 


24 
39 
5 






Prop, parti of coU. 



,C CSf 



P»f*810' 


TABLE Xivn. 






5'. 
25*» 


Log. Sbcs, Tangents, and Secants. 
A A B B 


C 


Cff. 
C 154* 


M 

o 

1 

3 

3 
4 
5 
6 

I 

_? 

lO 

II 

13 

i3 
i4 
i5 
i6 

\l 

12 

3© 
31 
32 

33 
34 
35 
36 
27 
28 
29 

3o 
3i 

32 

33 
34 
3j 
36 

37 
38 
3? 

4© 
4i 
42 
43 

44 
45 
40 
47 
48 

49 
5o 
5i 

52 

53 

54 
55 
56 
57 
58 


1IonrA.M. 


TTourp.M. 


Sine. 


Diff. Cosccanl. 


Tangent. 


Diff. 


Cotangent 


Secant. 


Diff 


Cosine. 


M 

60 

1 

55 
54 
53 

5a 
5i 
5o 

it 

4i 
46 

45 
44 
43 
42 
4i 
4© 

37 
36 

35 
34 
33 

32 

3i 
3o 

11 

25 

24 

23 
22 
21 
20 

\t 

17 
16 

i5 
i4 
i3 
12 
11 
10 

t 

7 
6 

5 
4 
3 
2 

I 
• 

M 


8 4©© 
39 52 
3944 
30 36 
39 28 


3 30 
30 8 
30 16 
30 34 
30 32 


9.62595 
6262 a 

62703 





io.374©5 

37324 
37297 


9.66867 
66900 
66933 
66966 
6699^ 




I 
I 

3 
3 


I0.33i33 
33ioo 
33067 
33o34 
33ooi 


10.04372 
04278 
C4284 
04390 
©4296 




© 




9.95728 
95722 
95716 
95710 
95704 


8 39 20 
39 12 
39 4 
38 56 
38 48 


3 20 4© 

30 48 
3b 56 

. 21 4 

31 12 


9.62730 

62784 
62811 
62838 


3 
3 

4 
4 


10.37270 
37243 
37216 
37189 
3716a 


9.67033 
67065 
67098 
67i3i 
67163 


3 
3 
4 
4 
5 


10.32968 
3a935 
3a9oa 
3a869 
3a837 


io.o43o2 
o43o8 
o43i4 
043 ao 
©4336 




9.95698 

95680 
95674 


8 38 40 
38 32 
38 24 
38 16 
38 8 


3 3t 20 

31 28 

31 36 
21 44 

21 52 


9.62865 
62892 
62918 
62945 
6297a 


4 

6 
6 


10.37135 
37108 
37082 
37055 
37028 


9.67196 
67229 
6726a 
67295 
67327 


5 
6 
7 
7 
8 


io.3a8o4 
32771 
32738 
32705 
32673 


10.04332 
©4337 
©4343 
04349 
©4355 




9.95668 
9566? 
9565: 
95651 
95645 


8 38 
37 5a 

' 3744 
37 36 
37 28 


3 22 
33 8 
33 16 
33 34 
33 33 


'1^ 

63i,52 


7 
7 
8 
8 
8 


10.37(101 
36974 
36948 

. 36921 
36894 


9.67360 
67393 
67426 
67458 
6749' 


8 
9 
9 

10 
10 


10.32640 
32607 
32574 
3254ai 
32509 


10. 04361 
04367 
04373 

©4379 
' ©4385 




95627 
956a 1 

9561 5 


8 37 30 

3>I2 

37 4 
36 56 
36 48 


3 22 4© 
32 48 

32 5G 

23 4 

23 12 


9.63i33 
63i59 
63i86 
63213 
63239 


9 
9 

10 
1© 
II 


10.36867 
36841 
368i4 
36787 
36761 


9.<^5a4 

67556 
67589 
6762 J 
67654 


11 

11 
12 
12 


10.33476 
32444 
3241 1 
32378 
32346 


10.04391 
04397 
o44o3 
04409 
o44i^ 




95597 
95391 
955^5 


8 36 4© 
36 32 
36 24 
36 16 
36 8 


3 23 20 
33 28 
23 36 
i3 44 

23 52 


9.6326(i 
6339a 
633 19 
63345 
63372 


11 

12 

12 

i3 
i3 
14 
i4 
i5 
i5 


10.35734 
36708 
36681 
36655 
366a8 


9.67687 
67719 
67752 
67785 
67817 


i4 
i5 
i5 

16 


io.323i3 
32a8i 
3aa48 
3aai5 
3ai83 


10.04421 

©4437 

©4433 
o443q 
©4445 




95561 
95555 


8 36 
35 52 
35 44 
35 36 
35 28 


3 24 © 
24 8 
34 16 
24 24 
24 3i 


9.63398 
63425 
63451 
63478 
635o4 


I0.3660J 
36575 
36549 
3652a 
36496 


9.67850 
67882 
67915 

• 67947 
6798© 


16 
n 
17 
18 
18 


io.32i5o 
3iM8 
32o85 
3ao53 
3aoao 


i©.o445i 

. 04457 

oi463 

04469 

©4475 




. 95537 
9553. 

955a5 


8 35 2<» 

35 12 

35 4 

34 56 

, 34 48 


3 24 4c» 
24 48 

24 56 
35 4 

25 12 


9.6353. 
63557 
63583 
636IO 
63636 


i5 
16 
16 

17 
17 


1©. 36469 
3644 i 
36417 
36390 
36364 


o.68uia 
68044 
68077 
68f09 
68143 


•9 

20 
20 
21 
21 


10.31988 
31956 
31033 
3189. 
3i858 


10.04481 
©4487 
©4493 
o45<M) 
o45o6 




9.95510 
9551 3 
95507 
95500 
95494 


8 34 40 

• 34 32 

34 24 

34 16 

34 8 


3 25 20 
35 28 
35 36 
25 44 

25 52 


9.63662 
63689 
63715 
63741 
63767 


18 
18 
19 

'9 
»9 


10. 36336 
36311 
36285 
36a59 
36233 


9^68174 
•68ao6 
68a39 
6827. 
683o3 


22 
23 
23 
23 
24 


io.3i8a6 

31739 
31697 


io.©45i2 
©45i8 
©4524 
o453o 
©4536 




9.95488 
9548» 
?^76 


8 34 
33 52 
33 44 
33 36 
33 98 


3 26 
26 8 
26 16 
26 24 
26 32 


9-63794 
63820 
63846 
63872 
63898 


ao 
ao 
ai 
21 

23 
22 
23 
23 
23 

24 


io.36io6 
36i8o 
36i54 
36ia8 
36 1 ©a 


9.68336 
68368 
68400 
6843a 
68465 


24 
35 
25 
26 
27 


io.3i664 
3j632 
3i6oo 
3i568 
3i535 


10.04542 
04548 
04554 
o4J6o 
©45(56 


5 


95446 
95440 
95434 


8 33 20 
33 12 
33 4 
32 56 
32 48 


3 26 40 

26 48 

36 56 

27 4 

37 12 


9.639*4 
6305© 
63976 
64©©2 
64©28 


I ©.36076 
36t>5o 
36024 
35998 
35972 


9.68497 

. 68529 

6856i 

68593 

686a6 


27 
28 
28 
29 
29 


io.3i5o3 

3i47i 
31439 
3f4©7 
3i374 


10.04573 

04591 
04597 


5 


9.^17 
954J1 
95<i5 

& 


€ 33 4© 

32 32 

32 24 
32 16 
32 8 

32 


3 27 ao 
27 28 
27 36 
27 44 

27 52 

28 


9.64©54 
64©8© 
64fo6 
641 32 
64i58 
64i84 


34 

35 
35 

36 
36 
26 


10.35946 
35o2o 

35842 
358i6 


9.68658 
6869© 
68722 
68754 
68786 
68818 


3© 
3o 
3i 
3i 
3? 
33 


io.3i342 
3i3io 
31278 
31246 
3i2i4 
31182 


io.o46o3 
0460Q 
04616 
04623 
04628 
©4634 


6 
6 
6 
6 
6 
6 


9.95397 

953^4 
95378 
95372 
95366 


Hour P.M. 


Hour A.M. 


Cosine. 


Dirt. 


Secant 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Diff. 


Sine. 



Seconds of time ...... 


!• 


2« 


3» 


4» 


5- 


(5* 


38 

5 


Prop, ptrts of cols. < B 

(c 


3 
4 

I 


7 
8 

3 


10 

13 

3 


i3 

16 
3 


17 

30 

4 


30 
M 
5 



TABLE XXVII. '^^»" 

^'- ' Log. Sines, Tangents, and Secants. ^'• 
36° A A B B C C; 153° 


M 



I 

3 
4 
5 
6 

7 
8 

-2 

lO 

11 

12 

i3 
i4 
i5 
i6 

\l 

12 

20 
21 
22 
23 

25 
26 

2^^ 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 

40 
4i 
42 
43 
44 
45 
46 
47 
48 
49 
5o 
5i 

52 

53 
54 
55 
56 

58 

12 

.\1 


Hour A.M. 


Hour p. M, 


Sine. 


Diff. 


Cosecant. 


Tangent. 


Diff. 


Cotangent 


Secant 


Diff. 


Cosine. 


M 

U 

55 
54 
53 

52 

5i 
5o 

il 

47 
46 

45 
44 
43 
42 
4i 
40 

1 

36 
35 
34 
33 

32 

3i 
3o 

It 
11 

25 

24 

23 
22 
2! 

20 

It 

17 
16 

i5 
?4 
i3 

12 
II 
10 

t 
I 

5 
4 
3 

2 
I 


M 


8 3a 
3i 52 
3i 44 
3i 36 
3i 28 


3 28 
28 8 
28 16 
28 24 
28 32 


9.64184 
64210 
64236 
64262 
64288 





I 

2 


10.35816 
357QO 
35764 
35738 
35712 


9.68818 
6885o 
68882 
68914 
68946 




I 
1 
2 

2 


10.31182 
3ii5o 
3iii8 
3 1086 
3io54 


io:64634 
o464o 
04646 
04652 
04659 








9.95366 

^95360 

95354 

95348 

953.:r 


8 3i 20 
3i 12 
3i 4 
3o 56 
3o 48 


3 28 40 
28 48 

28 56 

29 4 
29 12 


9.64313 
64330 
64365 
64391 
644T7 


2 
3 
3 
3 
4 


10.35687 

. 35661 

35635 

35609 

35583 


9.68978 
69010 
69042 
69074 
69106 


3 
3 
4 
4 
5 


10.3l022 

30926 
30894 


I0.04665 
04671 
04677 
04683 
04690 


I 
I 
I 

\ 


9.95335 

& 
95317 
95310 


8 3o 4o 
3o 32 
3o 24 
3o 16 
3o 8 


3 29 20 
29 28 
29 36 
29 44 
29 52 


9.64442 
64468 
64494 
645fo 
64545 


4 
5 
5 
5 
6 


10.35558 
35532 
355o6 
35481 
35455 


9.69138 
69170 
69202 
69234 
69266 


5 
6 

6 

7 
7 


10.30862 

3o83o 
30798 
30766 
30734 


10.04696 
04702 
04708 
04714 
04721 


I 

I 

I 
I 


9.95304 
95198 

& 

95279 


83o 
99 52 

29 44 
2936 
29 28 


3 3o 
3o 8 
3o 16 
3o 24 
3o32 


9.64571 
64596 
64622 
eK647 
64673 


6 
7 

7 
8 
8 


10.35429 
35404 
35378 
35353 
35327 


9.69298 
nil'. 


8 
8 
9 
9 

10 


10.30702 
3o^i 
3o639 
30607 
3o57^ 


10.04727 
04733 
04739 
04746 
04752 


2 
2 
2 
2 
2 - 


9.95273 
95267 
95261 
95254 
95248 


8 29 20 
39 12 
29 4 
2« 56 
28 48 


3 3o 4c) 
.3o 48 
3o 56 
3i 4 
3( 12 


9.64698 
64724 

64800 


8 
9 
9 
10 
10 


io.353o^ 
35276 

. 35251 
35225 

^ 35200 


9.69457 
69488 
69520 
69552 
69584 


11 
II 
12 
12 
i3 


io.3o543 
3o5i2 
3o4^o 
3o448 
3o4i6 


io.o475i> 
04764 
0477 » 
04777 
04783 


2 
2 
8 

a 
3 


9.95242 
95236 
95229 
95223 
95217 


8 it8 4o 
28 32 

28 24 

28 16 

28 8 


3 3i 20 
3i 28 
3i 36 
3i 44 
3i 52 


9.648i6 
64«5i 

64877 
64902 

64927 


II 
11 
II 
12 
12 


10.35174 
35i49 
35123 
35098 
35073 


9.69615 
69647 
69679 
69710 
69742 


i3 

i4 
i4 
i5 
i5 


io.3o385 
3o353 
3o32i 
30290 
3oi58 


10.04789 

04796 
04802 
04808 
o48i5 


3 
3 
3 
3 
3 


9.9521 1 

95204 

.95198 

95192 

^5i85 


8 28 
27 52 
2744 
27 36 
27 28 


3 32 
32 8 
32 16 
32 24 

32 32 


9.64953 
64978 
65oo3 
65629 
65o54 


i3 
i3 
i4 
i4 
i4 


io.35o47 

35022 

34997 
34971 
34946 


9.69774 
69805 
69837 
69868 
69900 


16 
16 

17 


10.30226 
30195 
3oi63 
3oi32 
3oioo 


10.04821 
04827 
04833 
o484o 
04846 


3 
3 
3 
3 
4 


9-95179 

95167 
95160 
951 54 


8 27 20 
27 12 
27 4 
26 56 
26 48 


3 32 40 
32 48 

32 56 

33 4 
33 12 


9.65079 
65 1 04 
65i3o 
65i55 
65 1 80 


i5 
i5 
16 
16 
16 

17 
17 
18 
18 
'9 


10.34921 
34896 
3487<3 
34845 
34820 


69963 

69995 

70026 

• 70o58 


18 

»9 
20 
20 
21 


10.30068 
3oo37 
3ooo5 
29974 
29942 


10.04852 
o485o 
04865 
04871 
04878 


4 
4 
4 
4 
4 


9.95148 
95i4i 
95 1 35 
95129 
95122 


8 26 40 
26 3u 
26 24 
26 16 
26 8 


3 33 20 
33 28 
33 36 
33 44 
33 52 


9.65ao5 
65230 
65255 
65281 
653o() 


10.34795 
34770 
34745 

34719 
34694 


,9.70089 
70121 
701 52 

70184 

702 1 5 


21 
22 
22 

23 
23 


10.39011 

29848 
29816 
29785 


10.04884 
^4890 

04903 
04910 


4 

4 
4 
5 
5 


9.95116 
95110 
95io3 
95..)97 
95090 


8 26 

25 52 

25 44 
25 36 
25 28 


3 34 
34 8 
34 16 
34 24 
34 32 


9.653ii 
65356 
6538 1 
654()6 
65431 


i9 
>9 
20 
20 
21 

21 

92 
22 
22 
23 


10.34669 
34644 
34619 
34594 

. 34569 


9.70247 
70278 
70309 
70341 
70372 


24 
24 

25 

25 

26 


10.29753 
29722 

29659 
29626 


10.04916 
049^2 

04941 


5 
5 
5 
5 
5 


9.95084 
95078 
95071 
95o65 
95059 


8 a5 2u 
25 12 
25 4 
24 56 
24 48 


3 34 40 
34 48 

34 56 

35 4 

35 !2 


9.6545G 
65481 
655o6 
65531 
65556 


10,34544 
34519 
34494 
34469 
34444 


9.70404 
70435 
70466 
70498 
70529 


26 

27 
27 
28 
28 


'"2^5^ 
29534 
29502 
29471 


ic. 04948 
04954 
04961 
04967 
04973 


5 
5 
5 
6 
6 


9.95052 
95046 

& 

• 9*5027 


8 24 4o 
24 3i 
24 24 
24 16 
24 8 
24 


3 35 20 
35 28 
35 36 
35 44 

35 52 

36 


9.6S5vio 
656o5 
6563o 
65655 
6568o 
657o5 


23 
24 
24 
25 
25 
25 


10.34420 
34395 
343.70 
34345 
34320 
34^95 


9.70560 
70592 
70623 
70654 
7c*85 
70717 


19 
3o 
3o 
3i 
3i 

32 


lo. 29440 
29408 

l& 

29315 
29283 


10.04980 
04986 
04993 

o5oi2 


6 
6 
6 
6 
6 
6 


9.95020 

95007 
93001 


Hour P.M. 


Hour A.M. 


Cosine. 


i)iir. 


Secant. 


C(»tatigeut 


Diff 


Tangent. 


Cosecant. 


Diff. 


Sine. 



IW 



A 


A 




B 






B 


C 


1 


Soconda of time •••••• 


V 


2* 


3* 


4- 
i3 
16 
3 


5- 

16 
20 
4 


6- 

'9 
24 
5 


22 
38 
6 




Prop, parts of cola 


11 


3 
4 

1 


6 
8 

2 


10 

12 

'9 



C ISJ^ 



Pagf 512] 
S'. 
2r 



TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



c isr 



M Hour A.M. Hour P.M. 



8 



a4 o 
a3 5a 

23 44 
a3 36 
a3 28 



a3 ao 
a3 la 
a3 4 
aa 56 
aa 48 



36 4o 
36 48 

36 56 

37 4 

37 



aa 40 
aa 3a 
aa a4 
aa 16 
aa 8 



3 37 ao 
37 a8 
37 36 
3744 
37 5a 



aa o 
ai 52 
21 44 
ai 36 
ai 28 



38 o 
38 8 
38 i6 
38 a4 
38 3a 



ai ao 
ai la 
ai 4 
ao 56 
ao 48 



38. 40 
38 48 

38 56 

39 4 

39 12 



20 4o 
ao 3a 
20 a4 
aa 16 
ao 8 



3 39 ao 
39 a8 
39 36 
3944 
39 5a 



8 ao 



M Hourp.M. Hour A. M 



o 
9 52 
944 
9 36 
9 28 



5~20 

9 12 

I 56 
8 46 



8 40 

8 y. 

8 24 
8 16 
8 8 



8 o 

7 52 

744 
7 36 
7 28 



36 o 
36 8 
36 16 
36 a4 
36 3a 



4o o 
40 .8 
46 16 
4o a4 
4o 32 



3 4o 4o 
4o 48 

40 56 
4i 4 

41 12 



3 4( 20 

4i 28 

4( 36 

4i 44 

4i 52. 



7 20 

7 12 
7 4 

6 56 
6 48 



6 4(> 
6 32 
6 •j4 
6 16 
6 8 
6 



3 42 o 

42 8 

4a 16 

4a 24 

42 32 



3 4^ 4o 
42 48 

42 56 

43 4 
43 fa 



3 43 ao 

.43 28 

43 36 

4344 

43 52 

44 o 



Sine. Diff. 

P 

o 

1 
1 
a 



9.65705 
65729 
65754 

65779 
658o4 



9.65828 
65853 
65878 
65902 
65927 



9.6595a 
65976 
66001 
66oa5 
66o5o 

9.6G075 
66099 
661114 
66i48 
66173 



9.66197 
66221 
66246 
66270 
66295 



9.66319 
66343 
66368 
66392 
66416 



9J6i544 
66465 
66489 
665i3 
66537 



9.66562 
66586 
66610 
66634 
66658 



9.66682 
66706 
66731 
66755 
66779 



9.66803 
66827 
66851 
66875 
66899 



0.66922 
66946 
66970 
•66994 
67018 



9.67042 
67066 
67090 
671 1 3 
67137 
6716 



Cosine. Diff* 



Cosecant. 



10.34295 

3427' 
34246 
34a a 1 
34196 



10.34172 

34i47 
34122 
34098 
34073 



10.34048 
34oa4 

33950 



io.33oa5 
3J/>i 
33876 
3385a 
33827 



io.338o3 

33779 
33754 
33730 
33705 



to. 3368 1 
33657 
33632 
336o8 
33584 



10.33559 
33535 
335 1 1 
33487 
33463 



10.33438 
33414 
33390 
33366 
33342 



io.333i8 
33294 
33269 
33a45 

33221 

10.33197 

^ 33173 

33 1 49 
33125 
33ioi 



10.33078 
33o54 
33()3o 
33oo6 
32982 



:o.32958 
32934 
32910 
32887 
32863 
3i839 



Secant. 



lanyent. }Diff.|Cotan|^nt 



9.70717 
70748 

70779 
70810 
70841 



9.70873 
70904 
70935 
70966 
70997 



9.71028 
71059 
71096 
71121 
71153 



9.71 184 
7iai5 
7ia46 
71277 
7i3o8 



9.71339 
71376 
71401 
71431 
71462 



9.7'493 
7»524 
71555 
71586 
71617 



9.71648 
71679 
71709 
71740 
71771 



9.71862 
71833 
71863 
71.894 
7'9^5 



9.7.1955 
71986 
72017 
72048 
72078 



9.72109 
72140 
72170 
72201 
72231 



9.72262 
72293 
72323 
72354 
72384 



9.72415 
72445 
72476 
725cj6 
72537 
72567 



Cotangent Diff. 



10.39283 
29252 
293 a I 
39100 
39159 



10.39137 

a< 



39065 
39034 
39003 



10.38972 
28941 
38910 
38879 
38847 



10.38816 
38785 
28754 
38733 




10.28507 
28476 
38445 
38414 
38383 



10.38353 

38321 

28291 
a8a6o 
28339 



10.28198 
38167 

38l37 

38106 
38075 



10.28045 
38014 
27983 
2795a 
37933 



10.37891 
27860 
27830 

27799 
27769 



i 0.37738 
37707 
27677 
37646 
37616 



10.27585 
27555 
37534 
37494 
37463 
a7433 



Tangent. 



Secant. 



lo.o5oi2 
o5oi8 
c5o25 
o5o3 
o5o38 



io.o5o44 

' o5o5i 

o5o57 

o5o64 

o5o7o 



io.o5o77 
o5o83 
05089 
05096 
o5io2 



io.o5i 



05 1 09 
o5ii5 

o5l22 

o5i2< 
o5i3: 



io.o5i42 
o5i48 
o5i55 
o5i6i 
o5i68 



io.o5i74 
o5i8i 
05187 
05194 

0520l 



10.05207 
o52i4 

O5220 
05227 

05233 



io.o534o 
o5247 
o5253 
o526o 
05266 



10.05273 
o528u 
05286 
05293 
o53oo 



to.o53o6 
o53i3 
o532o 
05326 
o5333 



io.q534o 
o5346 
05353 
o536o 
o5366 



10.05373 
o538o 
o5386 
• 05393 
o5i<yf> 
o54o7 



Cosecant. 1 >if)*. 



Difl- 



9-94956 
94949 
94943 
94936 
94930 



9.94923 
94917 
9491 1 
94904 
94898 



9.94891 
94885 
94878 
94871 
94865 



Co^ne. 



.9498.8 
94982 
94975 

94969 
94962 



9.94858 
94852 
94845 
94839 
94832 



94819 
.94813 
94806 
94799 



9.94793 
94786 
94780 
94773 
94767 



9.94760 
94753 
94747 
94740 
94734 



9.94727 
94720 
94714 
94707 
94700 



9.94694 
94687 
94680 
>467'i 
94667 



9.946^1 
9^654 
9^647 
94640 
94634 



9.94627 
9^620 
94614 
94607 
94600 
94593 



Sine. 



57 
56 

55 
54 
53 

52 

5i 

5d 

it 

41 
46 

45 
44 
43 
42 

d! 

4o 
39 
38 
37 
36 

35 
34 
33 

32 

ii 

3o 

:? 

27 
26 

25 

24 

23 
22 
21 

20 

W 

«7 
\6 

i5 
i4 
i3 
12 
1 1 



xir 



A 


A 




B 






B 




C 


Seconds of time . . 


: 


!• 


2* 


3- 


4* 

12 
|5 
3 


5' 
i5 
•19 

4 


6- 

18 

23 

5 


21 

27 

6 




Prop, parts of cols. < 


A 

B 


3 
4 

I 


6 
8 

2 


9 
12 

2 



& 



TABLE tXVa EPH-^^^' 
**■ Log. Sines, Ta0genta, and Secanla. <?'• 
28' A A B B C C 15P 


M 
c 
1 

2 

3 
4 

"5 
6 

I 

J? 

lO 

II 

12 

i3 
14 
75 
i6 
17 
i8 

!? 

20 
21 
22 
23 
24 

26 
11 

!S 

3o 
3i 

32 

33 
34 
35 
36 
37 
38 

39 
4o 
4i 

42 

43 
44 
45 
46 
47 
48 

i9 

5i 
5a 
53 
S( 
55 
56 

U 

M 


Hour A.M. 


Hour P.M. 


Sine. (Diflr. 


Cofsraut. 


Tangeoi. 


Diff. 


Cotangent 


Secant. jDUT. Cosine. 


M 

60 

57 
56 

55 
54 
53 

52 

5i 
5^ 

it 

4i 
46 

45 
44 
43 
42 
4i 
46 

37 
36 

35 
34 
38 

32 

3. 
3o 

2g 

^5 
24 

23 

22 
21 

20 

\l 

n 
16 

.5 

i4 

1 . 

.0 

t 
I 

5 
4 
3 

2 
I 


M 


8 i6 o 
i5 52 
i5 44 
i5 36 
i5 28 


344 
44 8 
44 16 
44 24 
44 32 


9.67161 
67185 
67208 
67282 
67256 





f 
a 


13.82889 
32815 
32702 
32768 
32744 


9.72567 
72598 
72628 
72659 
72689 




10.27433 
27402 
27872 
27841 
27811 


io.o54o7 
o54i8 
05420 
05427 
o5433 


'US? 

94580 
94573 
94567 


8 i5 2o 

l5 12 

i5 4 
i4 56 

i4 48 


344 40 
44 48 

44 56 

45 4 
45 12 


9.67280 
67303 
67327 
67350 

67374 


2 
2 
3 
. 3 
3 


10.82720 
32697 
82678 
82650 
32626 


9.72720 
72750 
72780 
7281 1 
72841 


5 


10.27380 
27250 

27?20 
27189 
27.59 


io.o544o I 
05447 I 
05454, I 
o546o I 
05467I I 


9.94560 
94553 
94546 
94540 
94583 


8 i4 4o 
i4 32 
i4 24 
i4 i6 
i4 8 


3 45 20 
45 28 
45 36 
45 44 
45 52 


9.67398 
67421 
67445 
67468 
67492 


4 
4 
5 
5 
5 


10.82602 
32570 
32555 
3253i 
325o8 


9.72872 
72902 
72982 
72968 
72998 


5 
6 
6 
7 
7 


10. 27.^8 

270^ 
27068 
27087 
27007 


10.05474 
o548. 
05487 
05494 
o55oi 


' . 


9.94536 
945.0 
945.3 
94506 
94499 


8 i4 o 
i3 52 
i3 44 
i3 36 
i3 28 


3 46 
46 8 
46 16 
4624 
46 32 


9.67515 
67539 
67562 
67586 
67609 


6 
6 

7 
7 
7 


10.82485 
32461 
82488 
324i4 
32891 


9.78028 
73o54 
78084 
73114 
73i44 


8 
8 
9 
9 
10 


10.26977 

26946 
26916 
26886 

26856 


io.o55o8 
o55i5 
o552i 
o55y8 
05535 


I 


94465 


8 i3 2o 

l3 12 

. i3 4 
12 56 
12 48 


3 46 4o 
46 48 

46 56 

47 4 
47 12 


9.67633 
67656 
67680 
67703 
67726 


, 8 
8 
9 
9 
9 


10.82867 
32Z44 
82820 
32297 
82274 


9.73175 
78205 
78285 
78265 
78295 


10 
11 
II 
12 
12 


.0.26825 
26705 
26765 
26785 

• 26705 


10.05542 
o554o 
o5555 
o5562 
05569 




9.94458 
94451 
94445 
94438 
9448. 


8 12 4o 

12 32 
12.24 
12 l6 
12 8 


3 47 20 
47 28 
47 36 
47 44 
47 52 


9.67750 
67773 

6-'82o 
678^3 


10 
10 
10 
11 
11 


I0.3225o 

* 82227 
82204 
82180 

82157 


9.78826 
73356 
78886 
784 ^6 
73446 


18 
i3 
14 
i4 
i5 

i5 
16 
16 

17 
17 


10.26674 
26644 
26614 
26584 
26554 


10.05576 
o5583 
05590 
05596 
o56o3 


3 


9.94424 
944.7 
94410 
94404 
94397 


8 12 o 
11 52 

II 44 
11 36 
11 28 


3 48 
48 8 
48 16 
48 24 
48 33 


9.67866 
67890 
67913 
67936 
67959 


12 
12 
12 
i3 
i3 


10.82184 
821 10 

82087 

82(Ai 

3204 1 


9.73476 
735<»7 
73537 
78567 
73597 


10. 2652^ 

26493 

26463 

26433 

• a64o8 


io.o5^io 
o56i7 
05624 
o568. 
05638 




94876 
94369 
94362 


8 11 20 
11 12 
II 4 
10 56 
10 48 


3 48 40 
48 48 

48 56 

49 4 
49 12 


9.67982 
682o6 
68029 
68o52 
68075 


14 
14 
i4 
i5 
i5 


io.32di8 
3.994 

81948 

3.9,5 


9.78627 
73657 
73687 
78717 
73747 


18 
18 
»9 
«9 
20 


10.26873 
26843 
a63i8 
26288 
26253 


I0.05645 
o565i 
05658 
o5665 
05672 




9.94355 
94849 
94342 
94335 
94828 


8 10 4o 
10 32 
10 24 
10 16 
10 8 


3 49 20 
4928 
49 36 
4944 
4952 


9.68098 
681T1 
68i4>f 
68167 
68190 


16 
16 
16 
17 
17 


10.81902 

81879 
8i856 
8.883 
3i8.o 


9.73777 
78807 
73887 
73867 
78897 


20 
ai 

21 
22 
22 


to. 26228 
26193 
26168 
a6i 88 
26108 


10.05679 
05686 
©5698 
05700 
05707 




9.94821 
948.4 
94807 
94800 
94293 


8 10 

944 
936 
9>8 


3 5o 
5o 8 
5o 16 
5o 24 
5o 32 


9.68213 
68237 
68260 
68283 
683o5 


17 
18 
18 
'9 
>9 


10.81787 
31768 
81740 
81717 
3.695 


9.73927 
73957 
73987 
74017 
74047 


28 
23 
34 

24 

25 


10.26078 
26048 
26018 
35988 
25953 


10.057.4 
05721 
05727 
05784 
0574 1 


6 


9.94286 

94266 
94259 


8 9 10 
9 la 

8 48 


3 5o4o 
5o 48 
5o56 
5i 4 
5i 12 


9.68828 
68351 
68874 
68897 
68420 


»9 
20 
20 
21 
21 


10.81672 

8.640 
31626 
3i6cj8 
3i58o 


9.74077 
74107 
74187 
74.66 
74196 


25 
26 
26 

27 
27 


io.a5o28 

25884 
a58o4 


10J05748 

' 05755 

05762 

05770 


6 
6 
6 
6 
6 


9.94252 

"^ 94245 

94288 

94281 

94:24 


8 8 4o 
8 32 
8 24 
8 16 
8 8 
8 

llcurp.M. 


3 5i 20 
5i 28 
5i 36 
5i 44 
5i 52 

52 


9.68448 
68466 
68489 
68512 
68534 
68557 


21 
22 
22 
22 
28 
28 


ic.3i557 
8 .584 
8i5i. 
3i488 
3i466 
3t443 


9.74226 
74256 
74286 
743 16 
74345 
74375 


28 

a8 
29 

3o 
3o 


10. 25774 
25744 
a57i4 
25684 
25655 
a5625 


10.06788 
057901 
o5-^ 
o58o4 
o58ii 
o58i8 


6 
6 

7 
7 
7 
7 


9.94217 
94210 
94203 

HI 

94182 


Hour A.M. 


Cosino. 


n?ff. 


Reciuit. 


Cotangent 


DiflT. 


Tangent. 


CoMeant 


Dim Sine. 1 



118'' 



A 


A 




B 






B 




C 


Seconds of* time ••••*« 


!• 


«• 


3- 


4- 


5- 


6* 


7« 




Prop, parts of eols. 


{» 


3 
4 


6 
8 

a 


9 
II 
3 


la 
i5 
3 


i5 

»9 
4 


17 
a3 
5 


ao 
a6 
6 



C 61« 



PaietMl 




TABLE XXVII. 




5'. 
29» 


Log. Sinet, Tangents, and Secanu. 
A A B B 


0'. 
C C V5Xf 


M 

o 

1 

2 

3 
4 
"5 
6 

7 
8 

_? 

lO 

II 

12 

i3 
i4 
i5 
i6 

17 
i8 

i9 

20 
31 
22 
23 

36 
27 
28 

39 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
4o 
4i 
43 
43 
44 
45 
46 
4i 
48 
49 
5o 
5i 

52 

53 
54 
55 
56 

VI 


IIo«irA.M. 


Hour P.M. 


Sine. 


Difl*. 


Cosecant. 


Tangent. 


Dim 


Cotangent 


Secant. 


IKflT. Cosine. 


M 

60 

57 
% 

55 
54 
53 

52 

5f 

Si. 

% 

4-' 
46 
45 
44 
43 
43 
4i 
40 

37 
36 

35 
34 
33 

32 

3i 
3o 

:? 

25 

34 

23 
22 
21 

20 

\% 

n 
16 

i5 
i4 
i3 
12 
11 
10 

t 
I 

5 

4 
3 

3 
I 


M 


8 8 

7 
7 
7 


5^ 
44 
35 
38 


3 53 
52 8 

52 16 

53 34 

52 32 


9.6J557 
6858o 
68603 
68625 
68648 





1 
1 

I 


10.31443 
3i4ao 
3i397 
3 1375 
3i352 


9-74375 
744o5 
74435 
74465 
74494 





I 
1 
2 


10.35625 
25595 
35565 
35535 
355o6 


io.o58i8 
o5825 
05832 
o5839 
o5846 

io.o5i'.:3 
o586o 
05867 
o5874 
o588i 









94168 
94161 
941 54 


6 7 

7 

6 


30 
13 

& 

48 


3 5240 

52 48 
•52 56 

53 4 
53 13 


9.68671 

"^ 68694 

68716 

68739 

68762 


2 
3 
3 
3 
3 


io.3i329 
3i3o6 
3j284 
31261 
3i238 


9-74524 
74554 
74583 
746i3 
74643 


2 
3 
3 
4 
4 


10.35476 
25446 
354.17 
35387 
35357 


J 


9.94147 
-94i4o 
941 33 
94126 
941 19 


8 6 
6 
6 
6 
6 


4o 

32 

34 
16 
8 


3 53 30 
53 38 
53 36 
53 44 
53 52 


9.68784 
68807 
68829 
68852 
68875 


4 
4 
4 
5 
5 


io.3i2i6 
31193 
3ii7i 
3ii48 
3ii25 


9.74673 
74702 
74732 
7476a 
7479' 


5 
5 
6 
6 

7 


10.35327 
35298 
25268 
25238 
25209 


10.05888 
05895 
05902 
05910 
05917 




9.941 13 

94io5 
94098 


8 6 
5 
5 
5 
5 




52 

44 
36 
28 


3 54 
54 8 
54 16 
54 34 
54 32 


9.68897 
68920 
68942 
68965 
68987 


6 
6 

6 

7 

7 


io.3iio3 
3io8o 
3io58 
3io35 
3ioi3 


9.74821 
7485 i 
74880 


7 
8 
8 
9 
9 


io.25t79 
25 1 49 

35l30 

35090 
35o6i 


10.05924 
05931 
05938 
05945 
05952 




9.94076 
94069 
94062 
94055 
94048 


8 5 20 
5 12 
5 4 
4 56 
4 ^8 


3 5440 
54 48 

54 56 
•55 4 

55 13 


9.69010 

"^ 69032 

69055 

69077 
69100 


\ 

8 
9 
9 


30945 
30923 
30900 


75028 
75o58 
75087 


10 
11 

13 


io.25o3i 

35o63 

34973 

A94a 
34913 


05988 




9.94041 

94o34 
94027 
94020 
94012 


8 4 
4 
4 
4 
4 


40 

32 

34 
16 
8 


3 55 30 
55 38 
55 36 
55 44 
55 53 


9.69133 
69144 
69167 
69189 
69313 


9 
10 
10 
10 
II 


10.30878 
3o856 
3o833 

• 3o8ii 
30788 


9.75117 
75i46 
75176 
752o5 
75a35 


12 
l3 

i3 
i4 
i4 


10. 34883 

. 34854 

34824 


10.05995 
06002 
06000^ 
06016 
06023 




93977 


8 4 
3 
3 
3 
3 




52 

44 
36 
28 


3 56 
56 8 
56 16 
56 34 
56 32 


9.69234 
69256 
69279 
69301 
69323 


II 

13 
13 
12 
l3 


10.30766 
30744 
3073 1 
30699 

30677 


9.75264 
75394 
75323 
75353 
75382 


i5 
i5 
16 
16 

17 


10.24736 
34706 
24677 

34647 
34618 


io.o6o3o 
06037 
06045 
o6o52 
06059 




9.93970 
93963 
93955 
93948 
9394. 


8 3 
3 
3 

3 
3 


20 
12 
4 
56 
48 


3 56 40 
56 48 

56 56 

57 12 


9.69345 
69368 
69390 
69413 
69434 


i3 
i3 
14 
14 
i5 


io.3o655 
3o632 
3o6io 
3o588 
3o566 


9.75411 
75441 
75470 
75500 
75529 


17 
18 
18 
«9 
'9 


10.34589 
34559 
34530 
34500 
34471 


10.06066 
06073 
06080 
06088 
06095 




9.93934 
93927 
93910 
9391J 
93905 


8 3 

3 


40 

32 

34 

16 

8 


3 57 30 
5738 
57 36 
5744 
57 52 


9.69456 

69479 
69501 
69523 
69545 


iS 
i5 
16 
16 
16 


io.3o544 
3o52i 

30499 
3o477 
3o455 


9.75558 
75588 
75617 
75647 
75676 


20 
30 

31 
31 
33 


10.34443 

34413 

34383 
34353 
34334 


10.06102 
06109 
06116 
06124 
oGi3t 




9.93898 


8 3 




53 

44 
36 
38 


358 
58 8 
58 16 
58 24 
b8 32 


9.69567 
69589 
6961 1 
69633 
69655 


17 
17 
17 
18 
18 


io.3o433 
3o4ii 
3o389 
3o367 
3o345 


9.75705 
75735 
75764 
75793 
75822 


32 
23 
33 

34 
34 


10.34295 

34365 

34336 
34307 
34178 


io.o6i38 
06145 
061 53 
06160 
06167 


6 
6 
6 


93847 
93840 
93833 


8 I 



30 
12 
4 

56 

48 


3 58 40 
58 48 

58 56 

59 4 
59 12 


9.69677 
69699 
69721 
69743 
69765 


'9 
19 
»9 
20 
20 


io.3o323 
3o3oi 
30379 
30357 
3o335 


9.75852 
75881 

75969 


35 
35 

36 
36 

27 


10.34148 
341 19 
34090 
34061 
34o3i 


10.06174 
06181 
06180 
06191 
06203 


6 
6 
6 
6 
6 


9.93826 

93811 
93804 
93797 


8 







40 

32 

24 
16 
8 



3 59 20 
59 28 
5936 
5944 
5952 

4 


9.69787 
69809 
6983I 

'69853 

69897 


20 
21 
21 

23 
33 
33 


io.3o3i3 
30191 
30169 
3oi47 
30I35 
3oio3 


9.75998 
76027 
76056 
76086 
76115 
76144 


27 
38 
38 
39 
39 
29 


10.34002 
33973 
33944 
33oi4 
33885 
33856 


10.06211 
06218 
06235 
06232 
06240 
06247 


7 
7 

7 
7 

7 
7 


9.93789 
9378a 

93768 
93760 
93753 


Ho r P.M. 


Hour A.M. 


Cosine. 


DiflT.' Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Diff. 


Sine. 



119» 



A 


A 




B 






B 


C 


Seconds of time 


V 


2- 


3- 


4- 


5- 


6- 


7- 




Ffop. parte of cols. 


W 


3 

4 

I 


6 

.7 
9 


8 
II 
3 


II 
i5 

4 


14 
18 
4 


17 
99 

5 


30 
96 

6 



C 60> 





• 






TABLE XXVIL 


[PageaiS 


9. 




Log. Sines, Tangents, and Secants. 


C. 


W 


» 


A 




A fi B 


C C IW 


M 




Hoar A.M. 


Hour P.M. 


Sine. 


DifT. 


Cosecant. 


Tangent 


Diff Cotangent] 


SeeoDt pur. Cosine. 


M 

66 


8 o o 


400 


9.69897 





io.3oio3 


9.76144 





I0.33856 


io.o6a47 « 9.93753 


1 


7 .59 52 


8 


69919 





30081 


76173 





33827 


o6a54 1 93746 


s 


n 


59 44 


16 


69941 


I 


3oo59 


76303 


I 


a37Q8 
23769 


06262 





93738 


3 


5986 


24 


69963 


I 


3oo37 


76331 


I 


00270 


0. 


93731 


i>7 


4 
5 


59 28 


32 


69984 


I 


30016 


76361 


a 


33739 


^ 


93724 


56 
55" 


7 59 20 


4 o4o 


9.70006 


a 


10.29994 


9.76390 


a 


10.33710 


10.06283 




9.93717 


6 


59 12 


48 


"^ 70028 


a 


29972 


& 


3 


a368i 


06291 




93709 


54 


7 


5I 56 


56 


70o5o 


3 


29950 


3 


3365a 


06298 




93702 


53 


8 


I 4 


70072 


3 


29928 


76377 


4 


33623 


o63o5 




^, 


52 


:9 

fO 


58 48 


I 12 


70093 


3 


29907 


76406 


4 23594 


o63i3 




5i 
5o 


7 58 40 


4 I 20 


9.70115 


4 


10.29885 


9.76435 


5 10. 33565 


10.0632O 


• ' 


9.93686 


II 


58 32 


I 28 


70137 


4 


29863 


76464 


5 


23536 


06337 




"^ 93673 


t 


13 


58 24 


I 36 


70159 


4 


29841 


76493 


6 


33507 


063S5 




93665 


i3 


58 16 


I 44 


70180 


5 


29820 


76533 6 


33478 


o634a 




93658 


4i 


i4 
75 


58 8 


I 52 


7*202 


5 


29798 


7655 1 


7 


23449 


o635o 




9365o 


46 
45 


7 58 


420 


9.70224 


5 


io.a9776 


9.76580 


7 


10.23420 


10.06357 




9.93643 


i6 


57 52 


2 8 


70245 


6 


29755 


76609 


8 


23391 
23361 


06364 




93636 


44 


n 


5744 


2 16 


70267 


6 


29733 


76630 
76668 


8 


0637a 




93628 


4-^ 


i6 


57 36 


2 24 


70288 


6 


29712 


9 


23332 


^^ 




93621 


42 


12 

20 


57 28 


a 32 


7o3io 


7 


29690 


76697 


9 


a33o3 




93614 


41 
4o 


7 57 20 


4 a 40 


9.70332 


7 


10.29668 


9.76735 


10 


10.23375 


10.06394 




9.93606 


21 


57 12 


2 48 


70353 


8 


29647 


76754 


10 


33346 


o64oi 


3 


93599 


t 


22 


57 4 


2 56 


70375 


•1 


29625 


76783 


11 


33317 


06400 
o64iO 




93501 


23 


56 56 


3 4 


70396 


29604 


76812 


11 


33i88 




93584 


37 


24 
25 


56 48 


3 12 


70418 


9 


29582 


76841 


13 


33i59 


o64a3 




93577 


36 
35 


7 56 40 


4 3 20 


9.70439 


9 


10.29561 


9.76870 


13 


io.33i3o 


io.o643i 




9.93569 


^ 


56 32 


3 28 


70461 


9 


l& 


76928 


l3 


33l01 


06438 




93562 


34 


27 


56 24 


3 36 


70482 


10 


i3 


33072 


06446 




93554 


3:^ 


28 


56 16 


3 44 


7o5o4 


10 


29496 


76957 


i3 


a3o43 


06453 




93547 


3:^ 


'9 

3r> 


56 8 


3 52 


70525 


10 


29475 


76986 


i4 


33oi4 


o646i 




93539 


3i 


7 56 


440 


9.70547 


II 


10.29453 


9.77015 


i4 


10.32985 


10.06468 




9.93532 


3<i: 


3i 


55 52 


4 8 


7o568 


II 


29432 


77044 


i5 


33956 


06475 




93535 


^2 


3p 


55 44 


4 16 


70590 


II 


39410 


77073 


i5 


33037 
32899 


06483 




93517 


33 


55 36 


4 24 


7061 1 


12 


.29389 


77101 


16 


0^^490 




93510 


27 


34 
35 


55 28 


4 32 


70633 


•12 


29367 


77i3o 


16 


33870 


06498 




93502 


26 

25 


7 55 20 


4 4.40 


9.70654 


i3 


10.29346 


^i?:lg 


17 


10. 32841 


io.o65o5 




'■^t 


36 


55 12 


4 48 


70675 


i3 


29325 


17 


32813 


o65il 




24 


37 


55 4 


4 56 


70697 


i3 


a93o3 


77217 


18 


33783 


o65ao 




93480 


23 


38 


54 56 


5 4 


70718 


i4 


29282 


77246 


18 


33754 


06538 




93472 


32 


39 
4o 


54 48 


5 12 


70739 


14 


39261 


77274 


'9 


33736 


06535 




93465 


21 
20 


7 5440 


4 5 ao 


9.70761 


14 


10. 29230 
29218 


9.77303 


"9 


10.33697 
33668 


10.06543 




9.93457 


4i 


54 32 


5 28 


70782 


i5 


77332 


30 


o655o 




93450 


:i 


4-2 


54 24 


5 36 


70803 


i5 


29197 


77361 


30 


33639 


06558 




93442 


43 


54 16 


5 44 


70824 


i5 


29176 


77390 


21 


aa6io 


06565 




93435 


»7 


44 
45 


54 8 


5 ^2 


70846 


16 


39154 


77418 


31 


32582 


06573 




93427 


16 
i5 


7 54 


460 


9.70867 


16 


10.29(33 


9-77447 


32 


10. 32553 


io.o658o 




9.93420 


46 


53 52 


6 8 


70888 


16 


2911a 


77476 


32 


33524 


o6588 


6 


93412 


(4 


47 


53 44 


6 16 


70909 


17 




775o5 


23 


33495 
32467 


06595 


6 


934'^^. 


i3 


48 


53 36 


6 24 


70931 


17 


77533 


23 


o66o3 


6 


93397 


12 


49 
5o 


53 28 


6 32 


70952 


18 
18 


77562 


24 


33438 


06610 
10.06618 


6 
6" 


^33^0 


10 


7 53 20 


4 6 4o 


9.70973 


10.39027 


9.77591 


24 


10.33409 


9.93382 


5i 

52 


53 12 
53 4 


6 48 
6 56 


70994 
71015 


18 
J9 


39006 
38985 


77610 
7764a 


25 
35 


33381 
32352 


06625 
06633 


6 
6 


^93375 
9336T 


% 


53 


52 56 


7 4 


7io36 


>9 


38964 


77677 


36 


33333 


06640 


7 


93360 


7 


54 
55 


52 48 


7 12 


7io58 


>9 


38943 


77706 


36 


32394 


06648 


7 


9335i 


6 
"5 


• 52 4o 


4 7 20 


9.71079 


ao 


10.28931 


9-77734 


36 


10.22266 


io.o6656| 7 


9 93344 


56 


52 32 


728 


71100 


20 


38000 


77763 


27 


33337 


06663 


7 


93337 


4 


'->7 


52 24 


7 36 


71121 


ao 


7779< 


37 


33909 


06671 


7 


$lll 


3 


58 


52 16 


7 44 


7«>42 


21 


77820 


38 


aai8o 


06678 


7 


3 


i>9 


52 8 


7 52 


7ii63 


21 


38837 


77849 28 


33l5l 


06686 


7 


93314 


I 


tX) 

M 


52 


8 


71184 


ai 


38816 


77877,29' 22123 


06693 


7 


93307 


c 
M 


Hour P.M. 


Hour A. M 


Cosine. 


Diff*. 


Secant 


Colan^nt'Diir.l Tan^sent 


Cosecant. 


DifT. 


Sine. 



rarp 



A 


A 




fi 






B 




C 


Seconds of time •.•••• 


1 


2 


3 


4 
11 
i4 
4 


5 

i3 
18 

5 


6 

16 
aa 
6 


7 

»9 

35 

7 




Prop, parts of cola. 


(• 


3 
4 

1 


5 

7 
a 


8 
II 
3 



£0^ 



P»8e«i«/ TABLE XXVII. 

^'- Log. Sines, Tangents, and Secants. ^' 
3P A A B • B C C 148^ 


M 

o 

a 
8 
4 
5 
6 

7 
8 

II 

12 

i8 
i4 
i5 
i6 

\l 

£? 

20 
21 
22 
23 
24 
25 
26 

11 

a9 
3o 
3i 

32 

83 
34 
85 
86 

37 
88 

39 
4o 
4i 

42 

43 
44 
45 
46 
47 
48 
49 
5o 
5i 

52 

53 
54 
55 
56 

57 
58 

M 


Hour A.M. 


Hour p. H. 


Sine. 


Diir. 


Cosecant. 


Tangent. 


Difl*. Cotangent 


Secant. 


uiir 


Cosine. 


M 

60 

;i 

57 

56 
55 
54 
53 

52 

5i 
5o 

s 

47 
46 

45 
44 
43 
42 
4i 
4o 

^ 

37 

35 

35 
34 
38 

32 

3i 
3o 

11 

27 
26 

24 

23 

2a 

21 

20 

\l 

n 
16 

i5 

14 

i3 

12 

11 
10 

t 

7 
6 

5 

4 
3 

a 


M 


7 5a o 
5i 52 
5i 44 
5i 36 
5i 28 


480 
8 8 
8 16 
8 24 
8 82 


9.71 i84 
71205 
71226 
71247 
71268 






10.28816 
28795 
28774 
28753 
2878a 


9-77877 

- 77906 

77935 

77963 

7799a 






I 

2 


io.aaia3 
a 2094 

22065 

22087 
22008 


10.06693 
06701 
06709 
06716 
06734 






9.98807 
93299 
98201 
98284 
93.276 


7 5i 2o 

5l 13 

5i 4 
5o 56 
5o48 


4 8 40 
8 48 

8 56 

9 4 
9 12 


9.71289 
71810 
71881 
71352 
71373 


3 
3 


10.28711 
28627 


9.78030 

. 78049 

78077 

78106 

78185 


2 
8 
3 
4 
4 


10.21980 

2I9$I 

21 023 


10.06781 
06789 
06747 
06754 
06762 




9.93269 
98261 
93253 
98246 
98288 


7 5o '4o 
5o 82 
5o a4 
5o i6 
5o 8 


4 9 20 
9 28 
986 
944 

952 


9.71893 

^7i4i4 

71485 

71456 

7 1 477 


8 
4 
4 
4 
5 


10.28607 
28586 
28565 
28544 
98528 


9.78163 
78192 
78220 
78249 
78277 


5 
5 
6 
6 

7 


10.21887 
21808 
31780 
a.i75i 
31728 


10.06770 
06777 
06785 

^793 
06800 




9.93230 
98228 
98215 
98207 
98200 


7 5o o 
49 52 
4944 
49 36 

. 49 28 


4 10 
10 8 
10 16 
10 24 
10 82 


9.71498 
7i5i9 
71539 
7i56o 
7i58i 


5 
5 
6 
6 

7 


I0.28502 

a848i 
a846i 
a844o 
a84i9 


9.78806 
78334 
78868 
7889, 
78419 


7 
8 
8 
9 
9 


10.21694 

31666 

'31687 

31609 

3i58i 


10.0680B 
06816 
06828 
06881 
06889 




''&4 

98169 

98161 


7 49 20 
49 12 

4^56 
48 48 


4 10 40 
10 48 

10 56 

11 4 
II 12 


9.71602 
7162a 
71643 
71664 
71685 


7 
7 
8 
8 
8 


10.28898 
28878 
28357 
28386 
283 1 5 


9.78448 
78476 
785o5 
78583 
78562 


9 
10 
10 
II 
II 


I0.31553 
31524 

21495 

21467 

21438 


10.06846 
06854 
06862 
06869 
06877 




9.93154 
98146 
98188 
93.81 

98138 


7 48 4o 
48 32 
48 24 
48 16 
48 8 


4 II 20 
11 28 
II 36 
11 44 

II 52 


9.71705 
71726 
71747 
71767 
71788 


9 
9 

9 
10 
10 


10.28295 
28274 
28253 
28288 
38212 


9.78590 
78618 
78647 
78675 
78704 


12 
12 
18 

i3 

i4 


io.2i4io 

21882 

ai353 
ai325 
31396 


10.06885 
0689a 
06900 
06908 
06916 




9.98115 
98108 
98100 


7 48, 
47 52 
47 44 
47 36 
47 ^8 


' 4 12 
la 8 
12 16 
12 24 
12 82 


9.71809 
71829 
7i85o 
71870 
7189! 


10 
11 
11 
II 
. 12 


10.28191 
28171 
28i5o 
28180 
28109 


9.78782 

78760 

• 78789 

78817 

. 78845 


i4 
i5 
i5 
16 
16 

17 
17 
17 
18 
18 


10.21268 
3ia4o 
aiaii 
31183 
aii55 


10.06923 
06981 
06989 
06947 
06954 




98061 
98053 
98046 


7 47 20 
47 «2 
47 4 
46 56 
46 48 


4 12 4o 
12 48 
12 56 
18 4 
i3 12 


9-7i9i' 
71932 
71952 
71973 
7»994 


la 
12 
18 
i3 
i3 


10.28089 
28068 
28048 
28027 
28006 


9.78874 
78902 
78930 

75959 
78987 


10.21126 
21098 
21070 
2io4i 
21018 


10.06962 
06970 
06978 
06986 
06993 


5 


9.98088 
98080 
93oa3 
98014 
98007 


7 46 4" 
46 3i 
46 24 
46 16 
46 8 


4, i3 30 
i3 38 
i3 36 
i3 44 
i3'53 


9,72014 
72034 
72055 
72075 
72096 


i4 
i4 
i4 
i5 
i5 


10.27986 
27966 
27945 
27925 
279*^4 


9-79P»5 
79043 
79072 
79100 
79128 


'9 
»9 
20 
20 
21 


10.20985 
20957 
30938 
aoooo 
30873 


10.07001 
07009 
07017 
07024 
07082 


5 
6 
6 


9.93999 

92976 
92968 


7 46 
45 52 
45 44 
45.36 
45 28 


4 i4 
i4 8 
i4 16 
i4 24 
14 82 


9.72116 
72187 
72157 
72177 
72198 


i5 
16 
16 
16 
17 


io.2-)884 
27863 
27843 
27823 
27803 


9.791 56 
79185 
79213 
79241 
79269 


21 
22 
22 

23 
23 


10.30844 
ao8i5 
30787 
ao759 
20781 


10.07040 
07048 
07056 
07064 
07071 


6 
6 
6 
6 
6 


9.92960 
92952 
-92944 
92986 
92929 


7 45 20 
45.12 
45 4 
44 56 
44 48 


4 i4 40 
i4 48 
14 56 
i5 4 
i5 12 


9.72218 
72238 
72259 
72279 
73299 


17 
18 
18 
18 
»9 


10.27782 
27762 
27741 
27721 
27701 


9.79297 
79826 

79354 
79882 
79410 


24 
24 

25 
25 

26 


10.20708 
30674 
ao646 
ao6i8 
ao59o 


10.07079 

07087 

07095 

• 07103 

07111 


6 


9.92921 
92918 


7 44 40 
44 32 
44 24 
44 16 
44 8 
44 


4 1 5 20 
i5 28 
i5 36 
i5 44 
i5 52 
16 


9.72820 
72340 
72860 
72881 
72401 
72421 


19 
J9 
20 
20 
20 
21 


10.27680 
37660 
27640 
27619 
37599 
37579 


9-79438 
79466 

79495 
•79528 

79551 

79579 


26 
26 

27 

27 
28 

28 


I0.30563 

ao584 
ao5o5 
ao477 
20449 
ao43i 


10.07119 
07126 
07184 
07142 

• 07i5o 
071 58 


I 

9 


9.92881 
92874 
92866 

92858 
92850 
92842 


Hour P.M. 


Hour A.M. 


Cosine. 


DiflT. 


Secant. 


Cotangent 


DiflT. 


Tangent. 


Cosecant. 


Dim 


Sine. 



r2P 



A 


A 




B 






B 


C 


Seconds of .time ...... 


!• 


2- 


3- 


4* 


5- 


6- 


7- 




Prrp. partsof<s5l8 


(? 


3 
4 
: 


5 

7 

a ' 


8 

' 11 

3 


10 
14 
4 


i3 
18 
5 


i5 
ai 
6 


18 
a5 

T 



C fif 



TABLE XXVII. [Pirtn 
S'' / Log. Sines, Tangents, and Secants. ^ * 

ay A A- B B c c ur 


M 

o 

I 

2 
? 

4 
5 
6 

'8 
_9 

lO 

II 

12 

i3 
i4 
i5 
i6 
17 
i8 

11 

20 
21 
22 
23 
24 
25 
26 

27 
28 

?? 

3o 
3i 

39 

33 
34 
35 
36 
37 
38 

39 

4o 
4i 

42 
43 

i4 
45 
46 
47 
48 
^9 

5^ 
5i 
5a 
53 
54 
55 
56 

57 
'')8 

'»9 
fk. 

M 


Hoar A.M. 


Hour P.M. 


Sine. 


Diff. 


Cosecant. 


Tanjeni. 


Dim 


Cotangent 


Secant 


Difr. 


Cosine. 


M 

63 

57 
56 

56 
64 
63 

52 

5i 
5o 

4? 
46 

45 
44 
43 
42 
4i 
40 

37 
36 

35 
34 
33 

32 

3i 
3o 

It 

27 
26 

25 

24 

23 
22 
21 
20 

\t 

»7 
16 

75 
i4 
i3 
12 
II 
10 

t 


7 44 o 
43 52 
43 44 
43 36 
43 28 


4 16 
16 8 
16 16 
16 24 
16 32 


9.72421 
72441 
72461 
72482 
72602 





1 
I 


10.27679 
27669 

27498 


9.79579 
79607 
79635 
79663 
79691 






I 
2 


10.20421 
20393 
20365 
20337 
2o3o9 


10.07168 
07166 
07174 
0718a 
07190 








1 


9.9a84a 
92834 
9a8'(6 
9a8i8 
92810 


7 43 20 
43 12 
43 4 
42 56 
42 48 


4 16 40 
16 48 

16 56 

17 4 
17 12 


9.72622 
72542 
72662 
72682 
72602 


2 
2 

2 

3 
3 


10.27478 
27458 
27438 
27418 
27398 


9.79719 

•79747 

79832 


2 
3 
3 
4 
4 


10.20281 

20263 

20224 
20106 
20168 


10.07197 
07ao5 
07213 
07221 
07229 


1 

I 
I 
I 


9.92803 
92795 
92787 
92779 
92771 


74240 
42 32 
42 24 
42 16 
42 8 


4 17 20 
17 ^ 
17 36 
1744 
1752 


9.72622 

"^ 72643 

72663 

72683 

72703 


3 
4 
4 
4 
5 


10.27378 
27357 
27337 
27317 
27297 


9.79860 
79888 

799»6 
79944 
79972 


5 
5 
6 
6 

7 


10.20140 
20112 
20084 
20066 
20028 


10.07237 
07245 
07253 
07361 
07269 


I 

a 
a 
2 


0.92763 
92755 

92747 
92739 
92731 


7 42 
4i 52 
4i 44 
4r 36 
4i 28 


4 18 
18 8 
18 16 
18 24 
18 32 


9.72723 
72743 
72763 


6 
6 
'6 
6 
6 


10.27277 
27267 
27237 
27217 
27197 


9.80000 
8002& 
80066 
80084 
80112 


7 

I 

8 
9 


10.20000 
19972 
19944 


10.07277 
07286 
07a93 
07301 
07309 


a 
a 
a 
a 
3 
3 
3 
3 
3 
3 


9.92723 
92716 
92707 
92699 
92691 


7 4i 20 
4i 12 
41 4 
40 56 
4o48 


4 18 40 
18 48 

18 56 

19 4 
19 12 


9.72823 
72843 
72863 
72883 
72902 


7 

7 

I 

8 


10.27177 

27167 

27137 

' 271 17 

27098 


9.80140 
80168 
80196 
80223 
80261 


9 

10 
10 
11 


10.19860 
19832 
19806 
19777 
19749 


10.07317 
07326 
07333 
07341 
07349 


9.92683 
92676 
92667 
92659 
92661 


7 40 40 
4o32 
4024 
40 16 

40 8 


4 19 20 
19 28 
10 36 
1944 
19 52 


9.72922 
72942 
72962 
72983 
73ooa 


8 
9 
9 
9 
10 


10.27078 
27068 
27038 
27018 
26998 


9.80279 
8o3o7 
8o336 
8o363 
80391 


12 
12 
i3 
i3 
i3 


10.1-0721 

19637 
19609 


10.07357 
07365 

07389 


3 
3 
4 
4 
4 


9.92643 
92635 
92627 
92619 
92611 


7 4o 
3952 
3944 
3936 
3928 


4 20 
20 8 
ao 16 
20 24 

3D 32 


9.730a a 
73o4i 
73061 
73081 
73ioi 


to 
10 
II 
II 
II 


10.26978 


80474 
80602 
8o63o 


14 
14 
16 
i5 
16 


10.19681 
19663 
19626 
19498 
19470 


074 1 3 
074a I 
074a9 


4 
4 
4 
4 
6 


9.92603 
92606 
92667 
92679 
92671 


73920 
39 12 

U 56 
38 48 


4 ao 4o 
20 48 

20 56 

21 4 

21 12 


9.73iai 
73i4o 
73160 
73i8o 

. 73aoo 


12 
12 
12 
i3 
i3 


10.26879 
26860 
26840 
26820 
26800 


9.80668 
80686 
80614 
80642 
80669 


16 

17 
17 
18 
18 


10.19442 
19414 
19386 
19368 
19331 


10.07437 
07446 
07454 
07462 
07470 


6 
6 

6 
5 
6 


9.92663 
92555 
92646 
92538 
92530 


738 40 
38 32 
38 24 
38 16 
38 8 


4 21 20 

21 28 

21 36 
21 44 

21 52 


9-73ai9 
73239 

73298 


i3 
i4 
14 
14 
i5 


10.26781 
26761 
26741 
26722 
26702 


9.80697 
80726 
80753 
80781 
80808 


'9 
>9 
20 
20 
20 


10.19303 
19276 

19247 
19219 
19192 


10.07478 
07486 
07494 
0750a 
07J10 


6 

'6 
6 
6 
6 


9.92622 
92614 
92606 
92498 
92490 


7 38 
37 5a 
3744 
37 36 

37 28 


4 22 

22 8 

^22 l6 

22 24 

22 32 


9.73318 
73337 
73357 
73377 
73396 


i5 
i5 
16 
16 
16 


10.26682 
26663 
26643 
266a3 
a66o4 


9.8o836 
80864 
80892 
80919 
80947 


21 
21 
22 
22 

23 


10.19164 
19136 
19108 
19081 
19053 


10.07618 
6752-7 
07635 
07543 
07.551 


6 
6 
6 
6 

7 


9.92482 
92473 
92465 
92457 
92449 


7 37 20 
37 12 
37 4 
36 56 
36 48 


4 22 4o 
22 48 

22 56 

23 4 
23 12 


9.73416 
73435 
73455 
73474 
73494 


17 
17 
17 

'I 
18 


io.a6584 
a6565 
26646 
26626 
26606 


9.80975 
8ioo3 
8io3o 
81068 
81086 


23 

24 
24 

25 
25 


io.iooa6 

16997 
18970 
1894a 
18914 


10.07669 

07676 
07684 
0769a 


7 

7 

7 
7 
7. 


9.92441 
92433 
$2426 
92416 
92408 


7 36 40 
36 32 
36 24 
36 16 
36 8 
36 


4-23 20 
23 28 
23 36 
23 44 

23 52 

24 


9.73513 
73533 
73552 
73572 
.73591 
73611 


18 
'9 
»9 
19 
20 
20 


io.26>(87 
26467 
26448 
26428 
26409 
26389 


9.81113 
8ii4i 
81169 
81196 
81224 
81262 


26 
26 
26 

27 
27 
28 


10.18887 
18869 
i883( 
18804 
18776 
18748 


10.07600 
07608 
07616 
07634 
07633 
07641 


I 

8 
8 
8^ 
8 


9.92400 

923I4 
92376 
92367 
92*69 

Sine. 


6 
4 
3 

2 
1 



Hour P.M. 


Hour A.M. 


Cosinn. 


biff. 


Secanu 


Cotangent 


Diir. 


Yangcnt. 


Cosecant 


Diff. 



lay 



A 


A 




B 






B 


^ 


C 


Seconds of time 


!• 


2- 


3- 


4.* 


5- 


6- 


7- 


Prop, partaof coin. * 


(c 


a 
3 

I 


5 

7 

2 


7 
10 
3 


10 
4 


12 
17 
5 


i5 
21 
6 


«7 

-1 



S7» 



*»» 



PaireajSl 


TABLE XXVII. 




' 




S. 


Los 


\ Sines, Tangents, and Secants. 




o\ 


33^ A 


A 


B 


B 


C 


C 146* 


M 
o 


Hour A.N. 


IIourp.M. 


8uf. 


DifT. 


Cosecant. 


Tangent. 


Diff. 


Cotangent 


Secant. 


Diff. 


Cosine. 


M 

60 


736 o 


4 a4 


9.7361 1 





10.26389 


9.81252 





10.18748 


10.07641 





9.93339 


I 


35 52 


24 8 


73636 




a637o 


81279 





1 873 1 


07649 





92351 


^ 


a 


35 44 


24 16 


7365o 




a635o 


8i3o7 


I 


18693 


07657 





93343 


3 


35 36 


U 24 


73669 




a633i 


8i335 


I 


1 8665 


07665 





93335 


57 


4 

1 


35 28 


a4 32 


73689 




a63ii 


8i362 


2 


18638 


07674 


I 


93336 


56 
55 


7 35 2o 


4 2440 


9.73708 




io.a6a9a 


9.81390 


2 


10.18610 


10.0768a 


1 


9.93318 


6 


35 12 


24 48 


73727 




a6a73 


8i4i8 


3 


18583 


07690 


I 


933 10 


54 


7 


35 4 


24 56 


73747 




a6a53 


81445 


3 


18555 


07698 


I 


93302 


53 


8 


34 56 


a5 4 


73766 


3 


a6a34 


81473 


4 


18537 


07707 


I 


& 


52 


J? 

lO 


34 48 


a5 la 


73785 


3 


a62i5 


8i5oo 


4 


i85oo 


07715 


I 


5i 
5o 


7 34 4o 


4 a5 ao 


9.73805 


3 


10.26195 


9.81528 


5 


10.18472 


10.07733 


I 


9.92277 


II 


34 32 


a5 28 


"^ 73824 


3 


26176 


8i556 


5 


18444 


07731 


3 


92269 


t 


la 


34 24 


a5 36 


73843 


4 


a6i57 


81 583 


5 


18417 


07740 


a 


92260 


i3 


34 i6 


25 44 


73863 


4 


a6i37 


81611 


6 


18389 


07748 


3 


92252 


47 


i4 
i5 


34 8 


a5 5a 


7388a 


4 


a6ii8 


8i638 


6 


i'8362 


07756 


3 


92244 


46 
45 


7 34 


4 26 


9.73901 


5 


io.a6o99 


9.81666 


7 


10. 18334 


10.07765 


a 


9.92235 


i6 


33 52 


26 8 


739^1 


5 


a6o79 


81693 


7 


i8307 


07773 


a 


92227 


44 


17 


33 44 


a6 16 


73940 


5 


a6o6b 


81721 


8 


18379 


07781 


a 


92219 


43 


i8 


3^ 36 


26 a4 


» 


6 


a6o4i 


81748 


8 


i835a 


07789 
07798 


3 


92211 


42 


i9 
ao 


33 28 


a6 3a 


^ 


a6oaa 


81776 


9 


18334 


3 


92202 


4i 
4o 


7 33 ao 


4 a6 40 


9.73997 


6 


io.a6oo3 


9.81803 


9 


10.18197 
18169 


10.07806 


3 


'-& 


ai 


33 la 


a6 48 


74017 


7 


a5983 


8i83i 


10 


07814 


3 


U 


aa 


33 4 


26 56 


74o36 


7 


35964 


■ 8i858 


10 


18143 


07833 


3 


92177 


a3 


3a 56 


27 4 


74655 


7 


a5945 


81886 


11 


181 14 


07831 


^ 


92169 


37 


25 


3a 48 


a7 la 


74074 


8 


35926 


81913 


11 


18087 


07839 


92161 


36 
35 


7 3a 4o 


4 a7 20 


9.74093 


8 


"1^? 


9-81941 


II 


10,18059 


10.07848 


3 


9.92152 


a6 


3a 3a 


a7 a8 


74ii3 


8 


81968 


12 


i8o3a 


07856 


4 


92144 


34 


27 


3a a4 


27 36 


74i32 


9 


25868 


81996 


12 


18004 


07864 


4 


92136 


SS 


28 


3a i6 


2744 


74i5i 


9 


25849 


83023 


i3 


17977 


07873 


4 


92L27 


32 


29 

3o 


3a 8 


27 52 


74170 


9 


2583o 


82o5i 


i3 


• 17949 


07881 


4 


92119 


3i 
3^ 


7 3a o 


4 28 


'« 


10 


I0.258II 


9.82078 


i4 


10.17033 


'"•» 


4 


9.921 1 1 


3i 


3i 5a 


28 8 


10 


25792 


82106 


i4 


17894 


4 


92102 


It 


32 


3f 44 


28 16 


74227 


10 


35773 


82133 


i5 


17867 


07906 


4 


l^ 


33 


3i 36 


28 a4 


74246 


10 


25754 


• 82161 


i5 


17839 


o79<4 


b 


^1 


34 


3i a8 


28 3a 


74265 


II 


25735 


82188 


16 


1781a 


07923 


b 


92077 


26 

25 


35 


7 3i ao 


42840 


9.74284 


II 


lo. 25716 


9.82215 


16 


10.17785 


10.07931 


5 


9.92069 


3& 


3i la 


28 48 


"^74303 


II 


25697 


82243 


16 


17757 


07940 


5 


92060 


24 


?7 


3i 4 


28 56 


74322 


12 


25678 


82270 


17 


17730 


07948 


5 


92052 


23 


38 


3o 56 


29 4 


74341 


12 


35659 


82298 


17 


17703 


07956 


5 


92044 


22 


39 
4o 


3o 48 


29 12 


74360 


12 


35640 


82325 


18 


17675 


07965 


5 


92035 


21 
20 


7 3o4o 


4 29 20 


''& 


i3 


10. 356a I 


9.82352 


18 


10.17648 


10.07973 


6 


9.92027 


4i 


3o32 


29 28 


i3 


a56oa 


82380 


>9 


17630 


0798a 


6 


92018 


\l 


42 


3o a4 


29 36 


74417 


i3 


35583 


82407 


19 


;?^5 


07990 


6 


92010 


43 


3o i6 


2944 


74436 


i4 


35564 


82435 


20 


07998 


6 


92002 


17 


44 
45 


3o 8 


29 52 


74455 


i4 


35545 


82462 


30 


17538 


08007 


6 


91993 


lb 
i5 


7 3o o 


4 3o 


9.74474 


i4 


io.a55a6 


9.82489 


ai 


10.17511 


io.o8oi5 


6 


9.91985 


46 


39 52 


3o 8 


74493 


i5 


35507 


8251? 


31 


17483 


o8oa4 


6 


91976 


i4 


47 


29 44 


3o 16 


74512 


i5 


25488 


82544 


33 


17456 


o8o3a 


7 


91968 


i3 


48 


39 36 


3o 24 


74531 


i5 


35469 


82571 


33 


17429 


o8o4i 


7 


91959 


12 


49 
55 


a9 a8 


3o 32 


74549 


16 


35451 


82599 


33 


17401 


08049 


7 


91951 


11 

10 


7 a9 ao 


4 3o 40 


9-74568 


16 


10. 35432 


9.82626 


33 


10.17374 


io.o8o58 


7 


9.9»942 


5i 


29 12 


3o 48 


74587 
74606 


16 


254i3 


82653 


33 


17347 


080661 


7 


91934 


I 


52 


a9 4 

28 56 


3o 56 


17 


25394 


62681 


24 


17319 


08075 


7 


91925 


53 


3i 4 


74625 


17 


25375 


82708 


24 


17365 


o8o83 


7 


91917 


7 


54 
55 


a8 48 


3l i2 


74644 


17 


35356 


82735 


35 


0809a 


8 


91908 


6 
"5 


7 a8 40 


4 3i 20 


9.74662 


17 


io.a5338 


9.82762 


35 


10.17338 


to. 08100 


8 


9.91900 


56 


a8 32 


3t 28 


74681 


18 


35319 


82790 


36 


17310 


08109 


8 


9'°?; 


4 


.^7 


a8 24 


3i 36 


74700 


18 


a53oo 


82817 


36 


17183 


08117 
08136 


8 


91863 


3 


58 


a8 16 


. 3li 44 


74719 


18 


35281 


82844 


27 


I7I56 


8 


91874 


2 


59 


a8 8 


3i 52 


74737 


«9 


25263 


82871 


27 


17139 


o8i34 


8 


9,866 


1 


6o 
M 


28 32 


74756 


"9 


25244 


8289Q 


27 


17101 


08143 


8 


91857 



M 


Hourp.M. HourA.M. 


Cosine. 


Dtff Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Diff. 


Sine. 



!«• 



A 


A 


B 


» 




B 




C 




... 1 1. 


a- 


3- 

7 
10 
3 


4« 

10 
i4 
4 


13 
17 

5 


6» 

i4 

21 

6 


7« 

17 
24 




Piop. parts of cols. 




5 

7 
3 


1 











Sff 



TABl-R XX VII '"^^'^'^ 

^'- liOig. Sines^ Tangents, and SecanU. ^'• 
340 A A B B C C 145^ 


M 



I 
2 
3 
4 
■5 
6 

7- 
8 

_? 
10 
II 
12 
i3 
i4 
i5 
16 
17 
18 

1? 
20 
21 
22 

23 

24 
25 

26 
27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 
37 
38 
39 

40 
4i 
42 
43 
44 
45 
46 
47 
48 

49 
5o 
5i 

52 

53 
54 
55 
56 

57 
58 

60 
M 


Hour A.M. 


Hour P.M. 


Sine. 


Diir. 


Cosecant. 


Ta«genl.. 


Wff. 


C<Aang^it 


Secant. 


par. 


Cosine. 


M 

60 

57 
56 

55 
54 
53 

52 

5i 
5o 

4i 
46 

45 
44 
43 
42 
4i 
40 

37 
36 

35 
34 
33 

!? 

3o 

27 
26 

25 

24 

23 

22 
21 
2Q 

\t 
n 
16 

i5 
i4 
i3 
12 
11 
10 

t 

7 
6 

4 
3 

2 


M 


7 28 

27 52 
27 44 
27 36 
27 28 


4 3a 
32 8 
32 16 
32 24 

32 32 


9.74756 
74775 

74812 
74831 




I 

I 


10.25244 

25225 

25206 
25 188 
25169 


9.82899 
82026 
82953 
82980 
83oo8 






I 
I 
2 


10.17101 

1^0-74 
17047 
17020 
16992 


10.08143 
08i5i 
08160 
08168 
o8i77 








9.91857 
91849 
91840 
91832 
91823 


7 27 20 
27 12 
27 4 
26 56 
26 48 


4 32 40 
3a 48 

32 56 

33 4 
33 12 


9.7485<^ 
74868 
^4887 
74906 
74924 


2 
3 


io.25i5o 

25l32 

a5ii3 

• 25094 

25076 


9.83o35 
83o62 
83069 
83ii7 
83i44 


2 
3 
3 
4 
4 


10.16965 
169% 
1691 1 
16883 
16856 


10.08185 
08194 
0S202 
o8aii 
08219 




9.91^-0 
91806 
91798 
91789 
91781 


7 26 4o 
26 32 
26 24 
26 16 
26 8 


4 33 20 
33 28 
33 36 
3344 
33 52 


9.74943 
74961 
74980 

74999 

75017 


3 
3 
4 
4 
4 


10 a5o57 
a5o39 

25020 

25ooi 
24983 


9.83171 
83198 
83225 
83252 
83280 


5 
5 
5 
6 
6 


10.16829 
16802 
16775 
16748 
16720 


10.08228 
08237 
08245 
08254 
08262 


9.91772 
91763 
91755 
91746 
91738 


7 26 

25 52 

25 44 
25 36 
25 28 


434 
34 8 
34 16 
34 24 
34 32 


9.75o36 
75o54 
75073 
75091 
75xio 


5 
5 
5 
6 
6 


10.24964 
24946 
24927 
24909 
24890 


9.83307 
83334 
83361 
83388 
834i5 


7 
7 
8 
8 
9 


16639 
16612 
16585 


10.08271 
08280 
08288 
08297 
o83o5 


2 
2 
2 
3 
3 


9.91729 
91720 
91712 
91703 
91695 


7 25 20 
25 12 
25 4 
24 56 
244a 


4 34 4o 
34 48 

34 56 
s 35 4 

35 12 


9.75128 

75i47 
75i65 
75i84 
75ao2 


6 

6 
7 
7 
7 
8 
8 
8 
9 

:9 

9 
9 

10 
10 
10 


10.24872 
24853 
24835 
,24816 
24798 


9.83442 

83470 

83497 

83524 

. 83551 


9 

9 
10 
10 
If 


10. 16558 
i653o 
i65o3 
16476 
16449 


io.o83i4 

08323 

0833 1 

o834o 

.08349 


3 
3 
3 
3 
3 


9.91686 
91677 
9'669 
91660 
9i65i 


72440 
24 32 
24 24 
24 16 
24 8 


4 35 ao 
35 28 
35 36 
3544 
35 52 


9.75221 
75239 
75258 
75276 
75294 


10.24779 
24761 
24742 
24724 
24706 


9.83578 
836o5 
83632 
83659 
83686 


11 
12 
12 

i3 
i3 


10.16422 

i634i 
i63i4 


10.08357 
08366 
08375 
08383 
08392 


4 
4 
4 
4 
4 


9.91643; 
91634 
91625 
91617 
91608 


7 24 

23 52 

23 44 
23 36 
23 28 


4 36 
36 8 
36 16 
36 24 
36 32 


9.75313 
75331 
75350 
75368 
75386 


10.24687 
24669 
2465o 
a4632 
24614 


9.83713 
83740 
83768 
83795 
83822 


14 
14 
i4 
i5 
i5 


10.16287 
16260 
16232 
16205 
16178 


10.08401 
08409 
08418 
08427 
08435 


4 
4 
5 
5 
5 


9.91599 

91573 

91565 


7 23 20 

23 12 

23 4 
22 56 
22 48 


4 36 40 
36 48 

36 56 

37 4 
37 12 


9.75405 
75423 
75441 
75459 

75478 


11 
II 
II 
12 
12 


10.24595 

24577 
24559 
24541 
24522 


83903 
83930 
83957 


16 
16 

17 
17 
18 


io.]6i5i 
16124 
16097 
16070 
16043 


10.08444 

08453 

08462 

08470 

* 08479 


5 
5 
5 
5 
6 


9.9.:rr 

91547 
91538 
9j53o 
91521 


7 22 40 
22 32 
22 24 
22 16 
22 8 


4 37 20 
37 28 
37 36 
37 44 
37 52 


9.75496 
755i4 
75533 
75551 
75569 


12 
i3 
i3 
i3 
i3 


io.245<>4 
24486 
24467 
24449 
24431 


9.83984 
84ofi 
84o38 
84o65 
84092 


18 
18 
»9 
«9 
20 


10.16016 

15962 
15935 
15908 


10.08488 
08496 
o85o5 
o85i4 
o8523 


6 
6 
6 
6 
6 


9.91512 
9i5o4 
91495 
91486 
91477 


7 22 
21 52 
21 44 
21 36 
2! 28 


4 38 
38 8 
38 16 
38 24 
38 32 


9.75587 
756o5 
75624 
75642 
75660 


14 
i4 
i4 
i5 
i5 
i5' 
16 
16 
16 
17 


io.244i3 
24395 
24376 
24358 
24340 


84173 
84200 

84227 


20 
21 
21 
22 
22 


io.i588i 
15854 
15827 
i58oo 

15773 


io.o853i 

o854o 
08549 
08558 
08567 


7 
7 

7 
7 
7 


9.91469 
91460 
9»45f 
91442 
91433 


7 21 20 

21 13 
21 4 

20 56 
20 48 


4 38 40 
38 48 

38 56 

39 4 
39 12 


9.75678 
75696 
75714 
75733 
75751 


10.24322 

24304 

24286 

24267 

' 24249 


9.84254 
84280 
84307 
84334 
84361 


23 
23 
23 

24 
24 


10.15746 
15720 

15639 


10.08575 
08584 
08593 
08602 
08611 


7. 

7' 

8 

8 

8 


9.91425 
91416 
91407 

9^3% 


7 20 4f) 

2< 32 

20 24 
20 16 
20 8 
20 


4 39 20 
39 28 
3936 
3944 

39 52 

40 


9.75769 
75787 
758o5 
75823 
75841 
75859 


17 

17 
18 
18 
18 


i0.2423l 

24213 
24195 
24177 
24159 

24i4f 


9.84388 
844i5 
84442 
84469 
84496 
84523 


25 

25 

26 
26 

27 
27 


io.i56i2 
15585 
15558 
i553i 
i55o4 
15477 


10.08619 
08628 
08637 
08646 
08655 
08664 


8 
8 
8 
8 
9 
9 


9.9f38i 
91372 
91 363 
91354 
91345 
91336 


Hour p.Sf.jHour A.M. 


Cosine 


Diff. 


Secant. 


Cotan^ontiDiff. 


Tangent. 


Cosecant. 


Diff 


Sine. 



1-24^ 



A A 




B 




B 


C 


Seconds of time 


!• 


2* 


3- 


4- 


5- 


6- 


7- 


Prop. ]Nurte of cola. < B 
I C 


2 
3 
1 


5 

7 * 

2 


7 
10 
3 


9 
14 

4 


11 

17 
5 


i4 
ao 

7 


16 
U 
8 



C 55' 



^^^^ TABLE XXVII. 

^- Log. Siiics, Tangents, ftnd Secants. ^' 
35^ A A B B C C 144» 


M 

o 

I 
a 
3 

4 

-5 
6 

I 

10 

II 

12 

i3 
i4 

Is 

i6 

\l 

IS 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

3o 

3r 

32 

33 
34 
35 
36 

ll 
39 

4o 
4i 

42 

43 
44 
45 
46 
47 
48 

5i 

52 

53 
54 
55 
56 


IIour^.ii. 


Hour P.M. 


Sine. 


biff. 


Cosecant. 


Tangent 


Diff. 


Cotangent 


Seeant. 


Diff. 


Cosine. 


If 

63 

u 

55 
54 
53 

52 

5i 
5o 

11 

47 

46 
45 
44 
43 
42 
4i 
4o 

U 

35 
34 
33 

32 

3i 
3o 

It 

27 
26 

l5 

24 

23 

22 
21 

20 

\t 

n 
16 

i5 

14 

i3 
12 
11 
10 

t 

I 

5 

4 
3 
.2 


M 


7 20 o 

19 52 
1944 
1936 
19 28 


4 40 
4o 8 
4o 16 
40 24 
4o 32 


9.75859 





1 
I 

I 


io.24i4i 
24123 
24io5 
24087 
24069 


9.845a3 
8455o 
84576 
846o3 
84630 





I 
I 
2 


10. 1 5477 
i545o 
i54a4 
15397 
15370 


10.08664 
08672 
08681 
08690 
0869J 







I 


9*91336 
9i3a8 
91319 
9i3[o 
9i3oi 

9»274 
9ia66 
91257 


7 19 20 

\t 56 
18 48 


44040 
40 48 
40 56 
4i 4 
4i 12 


9-75949 
75967 

75?85 
76003 
76021 


I 
2 
2 
2 
3 


io.24o5i 
24o33 
240 1 5 
23997 
23979 


9.84657 

. 84684 

84711 

84738 

84764 


a 
3 
3 
4 
4 


10.15343 
i53i6 
i5a89 
i5a6a 
i5a36 


10.08708 

08734 
08743 


I 

1 
I 

I 


7 18 4o 

• 18 32 

18 24 

18 16 

18 8 


4 4i 20 
4i 28 
4i 30 
4i 44 
4i 52 


9.76039 

76093 
761 II 


3 

4 
4 


10.23961 
23943 
23925 
23007 
23889 


9.84791 
84818 
84845 
84872 
84899 


4 
5 
5 
6 
6 


lo.iSaoo 
i5i82 
i5i55 
i5i28 
iSioi 


10.08752 

08761 
08770 
08770 
08788 


-a 
2 
a 
a 
a 


9.91248 
91^39 
91230 
91221 
91212 


7 1^ 
1752 
1744 
17 36 
17 28 


442 
42 8 
42 16 
42 24 
42 32 


9.76129 
76146 
76164 
76182 
76200 


4 
5 
5 
5 
6 


10.23871 

" 23854 

23836 

238i8 

238oo 


9.84925 
§4952 

85o33 


7 
7 
8 
8 
8 


10. 1 5075 
i5o48 

l502I 


10.08797 

08806 

0881 5 
08824 
08833 


a 
2 
3 
3 
3 


9.91203 

91 176 
91 167 


7 17 20 
17 12 
17 4 
16 56 
16 48 


4 42 4o 
42 48 

42 56 

43 4 
43 12 


9.76218 
76236 
76253 
76271 
76289 


6 
6 
6 

7 
_7 

7 
8 
8 
8 
9 


10.23782 
23764 
23747 
23729 

23711 


'1^ 

85ii3 
85i4o 
85i66 


9 

9 
10 
10 
II 


10.14941 
i4gi4 
14887 
14860 
14834 


10.08842 
o885i 
08859 
08868 
08877 


3 
3 
3 
3 
4 


9.9H58 

91 M9 
9114. 
91132 
91123 


7 16 40 
16 32 
16 24 
16 16 
16 8 


443 20 
43 28 
43 36 
43 44 
43 52 


9.76307 
76324 
76342 
76360 
76378 


10.23693 
23676 
23658 
23640 

23622 


9.85193 

85220 

85247 
85273 
8530O 


11 
12 
12 
12 
i3 


10.14807 
14780 
14753 
14727 
14700 


10.08886 
08895 
08934 
08913 
08*9112 


4 
4 
4 
4 
4 


9.91114 
91105 
91006 
91087 
91078 


7 16 
15 52 
i5 44 
i5 36 
i5 28 


4 44 
44 8 
44 16 
44 24 
44 32 


9.76395 
7641 3 
76431 
76>i48 
76.^66 


9 

9 

9 

10 

10 


10.23665 
23587 
23569 
23552 
23534 


9.85327 
85354 
85380 
85407 
85434 


i3 

14 
14 
i5 
i5 


10.14673 
14646 
14620 
14593 
14566 


10.08931 
08940 

^^ 
08967 


5 
5 
5 
5 
5 


9.91069 
91060 
9io5i 
91042 
91033 


7 i5 20 
i5 12 
i5 4 
i4 56 
14 48 


44440 
44 48 

44 56 

45 4 
45 12 


9.76464 
76501 
76519 
76537 
76554 


10 
11 
II 
11 
12 


io.235i6 

23463 
23446 


9.85460 
85487 
855 r4 
85540 
85567 


16 
16 
16 

17 
17 


10.14540 
i45i3 
14486 
i446o 
14433 


10.08977 
08986 
08995 
09004 
09013 


5 
5 
6 
6 
6 


9.91023 
91014 
91005 
90996 
90987 


7 i4 4o 
14 32 
i4 24 
i4 16 
i4 8 


4 45 20 
45 28 
45 36 
4544 
45 52 


9.76572 
76590 

• 76607 
76625 
7664^ 


12 
12 
12 
l3 

i3 


10.23428 
23410 
23393 
23375 
23358 


9.85594 
85620 
85647 
85674 
85700 


18 
18 
19 
»9 
20 


10.14406 
i438o 
14353 
14326 
i43o<> 


10.09022 
09031 
09040 


6 
6 
6 
6 

7 


9.90978 
90969 
90960 
9^)95 1 
9^42 


7 i4 
i3 52 
i3 44 
i3 36 
i3 28 


4 46 
46 8 
46 16 
46 24 
46 32 

4 46 40 
46 48 

46 56 

47 4 
47 12 

4 47 20 
47 28 
47 36 
47 44 

47 52 

48 


9.76660 

76712 
76730 


i3 
i4 
i4 
i4 
i4 
i5 
i5 
i5 
16 
16 
16 
17 
17 

n 

M 


10.23340 
23323 
233o5 
23288 
23270 


9.85727 
85754 
85780 
858o7 
85834 


20 
20 
21 
21 
22 


10.14273 
14246 
14220 
i4io3 
14166 


10.09067 
09076 
09f^5 
09094 
09104 


7 
7 
7 
7 
7 


9.90933 
90924 
90915 


7 i3 20 
i3 12 
i3 4 
12 56 
12 48 


9.76747 
76765 
7678a 
76800 
768.7 


10.23253 
23235 
23218 

23200 

23i83 


9.85860 
85887 
85913 
85940 
85967 


22 

23 
23 

24 

24 


io.t4i4o 
i4ii3 
14087 
j4(^ 
i4o33 


10.09113 
09122 

OQl3l 

09140 
09149 


8 
8 
8 
8 
8 


9.90887 

90878 

90860 
9o85f 


.7 12 40 
. 12 32 
12 24 
12 16 
12 8 
12 


9.76835 
76852 

. 76870 
76887 
76904 
76922 


to.23i65 
23i48 
23i3o 
a3ii3 
23096 
23078 


9.85993 
86020 
86046 
86073 
861CX) 
86126 


a4 
a5 
a5 
a6 
a6 

27 


to. 14007 
13980 
13954 
13927 
13900 
i3M 


10. 09158 
09168 

09177 
09186 

09195 

09204 


8 
8 
9 
9 
9 
9 


19.90842 
90832 
90823 
90814 
90805 
90796 


Hour p. M. 


KuurA.M. 


Cosine. 


Diir. 


Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Diff. 


Sine. 



195' 



A 


A 




B 






B 


C 


Seconds of time 


1- 


2* 

4 
7 
a 


a- 


4- 


fi- 


6- 


7- 




Prop, parts of coin. 


(• 


2 
3 

1 


7 
10 
3 


9 
i3 

5 


ll 
17 
6 


i3 
ao 

7 


16 

23 

8 



C 5|« 



TABLE XXVIL f'*****! 

*'- hog, Sioes, Tangents, and Secants. ^^ 
m^ A A B B C C 143° 


M 
o 

I 
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3 

4 

"5 

d 

_? 

lO 

11 

13 

i3 
i4 

i5 
i6 

17 
i8 

12 
so 

31 
33 

33 
34 
35 
36 

F 

3j 

33 

33 
34 
35 
36 
37 
38 
39 
4o 
4i 

43 

43 
44 
45 
46 
47 
48 
49 
5o 
5i 

53 

53 

54 
55 
56 

u 

M 


Hour A.M. 


Hoiirp.M. 


Sine. 


Diff. 


Cosecant. 


Tangent. 


Diff. 


Cotangent 


Secant. 


Diff. 


CoMne. 


M 

60 

u 

55 
54 
53 

53 

5i 
5o 

it 

41 
46 

45 
44 
43 
4^ 
4\ 
40 

% 

37 
36 

rs 

34 
33 

32 

3i 

33 

^? 
27 
36 

35 

34 

33 
32 
3! 

30 

;? 

17 
16 

I5 

\4 
i3 

13 
II 
10 

\ 

I 
1 

4 
3 
3 

I 


M 


7 13. o 
II 52 

n 44 
11 36 

11 38 


4 48 
48 8 
48 16 
48 24 
48 33 


76991 




1 

1 
I 


10.33078 
33o43 

33036 

33009 


9.86136 
861 53 

86233 





I 
3 


10.13874 

13847 
13831 
13794 
13768 


10.09204 
09213 
09333 
09233 
09241 






9.90796 
90787 
90777 
90768 
90759 


7 II 30 
11 13 

11 4 

lo 56 
lo 48 


4 48 40 
48 48 

48 56 

49 4 
49 12 


9.77000 
77036 
77043 
77061 
77078 


1 

3 
3 
3 

3 


10.32991 
22974 
33957 
33939 
33933 


9.86350 
8638? 
86313 
86338 
86365 


3 

3 

3 
4 
4 


10. 1 374 > 
i37i5 
13688 
13662 
13635 


to. 09250 

"^26? 
09278 
09287 




9.90750 
90741 
90731 
90732 
90713 


7 lo 4o 

10 33 
10 34 

lo i6 
lo 8 


44920 

49 28 

49 36 

• 4944 

4953 


9.77095 
771 12 
77i3o 
77147 
77«64 


3 
3 
3 
4 
4 


10.32905 
32888 
33870 
33853 
33836 


9.86393 
864i8 
86445 
86471 
86498 


4 
5 
5 
6 
6 


io.i3(x^ 
13582 
13555 
13529 
i35o2 


10.09296 
oo3o6 
o93i5 
09324 
09333 




9 90704 

90676 
90667 


7 lo o 

9 4? 
9 36 
9 38 


4 5o 
5o 8 
5o 16 
5o 34 
5o33 


9.77181 

77 i9? 
77216 
77233 
77250 


4 
5 
5 
5 
5 
6 
6 
6 

•7 


10.33819 
33801 
23784 
33767 
33750 


9.865a4 
86551 

86577 
866o3 
86630 


7 
7' 
7 
8 
8 


10.13476 
i344o 
13433 
13397 
13370 


10.09343 
09352 
09361 
09370 
09380 




9.90657 
90648 

9o63<» 
90620 


7 9 3o 

9 12 

25^6 
8 48 


4 5o4o 
5o48 
5o56 
5i 4 

5[ 13 


9.77268 
77285 
77302 

??3^ 


10.33732 

23715 

33664 


9.86656 
86683 
86709 
86736 
86763 


9 

9 
10 
10 
1 1 


10.I3344 

• i33i7 

13291 

1 3264 

13238 

IO.l32ll 

i3i85 
i3i58 
i3i32 
i3io6 


09408 
09417 
09426 




9.90611 
90603 

90574 


7 8 4o 
8 33 
8 34 
8 i6 
8 8 


4 5i 30 
5i 38 
5i 36 
5i 44 
5i 53 


9.77353 

??3^ 
774o5 


7 

I 

8 
8 


10.32647 

3263o 
336l3 

32595 
33578 


^*868il 
86842 
86868 

. 86894 


II 
11 

13 
12 
l3 


10.09435 
09445 
09454 
09463 
09473 




9.90565 
90555 
90546 
90537 
90537 


780 

7 53 

7 44 
7 28 


4 53 
53 8 
53 16 
53 34 

53 33 


77473 
77490 
77507 


9 
9 
9 
9 

10 


10. 3356 i 

23544 
33537 

335lO 

33493 


9.86931 
86947 
86974 
870(X) 
87037 


i3 
i4 
14 
i5 
i5 


10. I 3079 
i3o53 
1 3026 
i3ooo 
12973 


10.09482 

09491 
09501 
09510 
09520 


5 
5 


9.90518 
90509 

90499 
90400 
90480 


7 7 20 
7 12 

6 48 


4 53 40 
53 48 
53 56 
53 4 
53 13 


9.775a4 
77541 
77558 
77575 
7759a 


10 
10 


10.33476 

23459 

3344a 
33435 
33408 


9.87053 

87132 
87158 


i5 

16 
16 

17 
17 


10.13947 
1 2021 

12842 


09548 
09557 
09566 


5 
6 
6 
6 
6 


9.9<M7i 
90463 
90453 
90443 
90434 


7 6 40 
6 33 
6 34 
6 16 
6 8 


4 53 30 
53 38 
53 36 
5344 
53 53 


77660 
77677 


-3 


10.33391 

23374 

33357 

3334o 

33323 


9.87185 
87311 
87338 
87364 

87390 


18 
18 
18 
19 
«9 


10.12815 
12789 
13762 
13736 
13710 


10.09576 
09585 

09604 
09614 


6 
6 

7 
7 

7 


9.90424 
9o4i5 
90405 


760 
5 53 
5 44 
5 36 
5 38 


4 54 
54 8 
54 16 
54 24 
54 33 


9.77694 
77711 
77728 

77744 
77761 


l0.333o6 

33389 
33372 

33356 

32339 


9.87317 
. 87343 

87433 


30 
30 

31 
31 
33 


10.13683 
13657 
I363i 
13604 
13578 


10.00623 
09633 
09643 
09651 
09661 


7 
7 
7 

I 


90358 
90349 
90339 


7 5 30 

5 13 

5 4 
456 

4 48 


45440 
54 48 

54 56 

55 4 
55 13 


9.77778 
77795 
77812 
77820 
77846 




10.33232 
33305 
33188 
33171 
331 54 


9.87448 
87475 
87501 
87537 
87554 


33 
33 
33 
33 
24 


10.13552 
13525 

12446 


09689 

-09690 

09706 


8 
8 
8 
8 

8 


9.90330 
90330 
9c3ii 
9o3oi 
90393 


7 440 
433 
4 24 
4 16 
4 8 
4 


4 55 30 
5538 
55 36 
55 44 

55 53 

56 


9.77863 
779»3 


16 
16. 
16 
16 

«7 
17 


10.33138 
33I3I 
33I04 
33087 
33070 
33054 


9.87580 
87606 
87633 

87711 


24 
35 
35 

36 

36 

36 


10.13420 
i33o4 
13367 
13341 
I33i5 
13389 


10.09718 
09727 
097371 

• 09746. 
09756 
09765 


9 
9 
9 
9 
9 
9 


9.9U383 
90373 
00363 
90354 
90344 
90335 


IIoiirp.H. 


Hour A.M. 


Cornne. 


Diff. 


Secant 


Cotangent|Difr. 


Tangent. 


Cosecant 


Diff. 


Sine. 



12(?» 



C 58* 





!• 


2- 


3- 


4- 


5» 


6* 


7« 


Prop, parte of ools. < B 


9 
3 

I 


4 
7 

s 


6 
10 
4 


9 
i3 
5 


11 

17 
6 


13 
so 

7 


i5 

23 

8 
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TABLE XXVII. 








S', 


Log. Sines, Tangents, and Secants. 




OK 


3r 


A A B 


B 


C 


C 142^ 


M 




HmirA.N. 


Hour P.M. 


Sine. 


DiflT. 


Cosecant. 


Tangent 


Diff 


Cotangent 


Secants 


Diff 


Cosine. 


M 

60 


7 4 c^ 


4 56 


9.77946 





10 22054 


9.8771 1 





10.13389 


10.09765 





9.90235 


t 


3 53 


56 8 


77963 





22037 


87738 





13363 


09775 





90225 


U 


2 


3 44 


56 16 


77980 




aao30 


87764 


1 


iaa36 


09784 





90216 


5 


3 36 


56 24 


77997 




a3oo3 


87790 


1 


I33IO 


09794 




90206 


57 


4 
5 


3 28 


56 32 


780T3 




31987 


878171 a 


I3I83 


09803 




90197 


56 
55 


7 320 


4 56 40 


9.78030 




10.31970 


9.878431 a 


io.i3i57 


10.09813 




9.90187 


6 


3 13 


56 48 


78047 




31953 


87860I 3 


13l3l 


09822 




90178 


54 


7 


3 4 


56 56 


78063 




31937 


8789$! 3 


iaiQ5 


09832 




90168 


53 


8 


a 56 


57 4 


78080 




a 1920 


8792a 


3 


13078 


09841 




90159 


52 


_9 

fO 


a 48 


$712 


-78097 




a 1903 


87948 


4 


i2o5a 


09851 




90149 


5i 
5o 


7 a 4o 


. 4 $7 ?o 


9.78113 




io.21887 


9.87974 


4 


10.12026 


10.09861 




9.90139 


II 


a 33 


S728 


78l3n 




21870 


88000 


5 


12000 


09870 




901 3o 


s 


f3 


a a4 


57 36 


78147 




ai853 


88027 


5 


11973 


09880 




90120 


i3 


• 3 16 


5744 


78163 




ai837 


88053 


6 


11947 


09889 




90111 


47 


i4 
75 
i6 


2 8 


5752 


78180 




21820 


88079 


6 


11921 


09899 




90101 


46 
45 
44 


720 

I 52 


4 58 
58 8 


9.78197 
78213 




io.2i8o3 
21787 


9.88105 
88i3i 


7 
7 


10. 1 1895 


10.0990Q 
09918 




^•n; 


17 


I 44 


58 16 


7823<» 




21770 


88i58 


7 


ii84? 


09928 




90072 


43 


i8 


I 36 


58 24 


78246 




31754 


88184 


8 


11816 


09937 




9o<^3 


43 


1? 


1 38 


58 32 


78263 




21737 


88210 


8 


11790 


09947 




90053 


4i 
4o 


7 1 20 


4 58 40 


9.78280 


5 


io. 21720 


9.88236 


9 


10.11764 


10.09957 




9.90043 


31 


I 12 


53 48 


78296 


6 


at7o4 


8826^ 


9 


1 1738 


09966 




90034 


^ 


33 


1 4 


58 56 


783i3 


6 


21687 


88289 
883i5 


10 


117H 


09976 




90024 


23 


56 


59 4 


& 


6 


31671 


10 


11685 


09986 




^ 9CK>i4 


37 




48 


5912 


7 


31654 


88341 


10 


11659 


09995 




90005 


36 
35 


7 4o 


4 59 20 


9.7836i 


7 


I0.3I638 


9-88367 


11 


10. 11633 


io.iooo5 




'•m 


26 


32 


5928 


78379 
7839? 


7 


31621 


88393 


1 1 


11607 


iooi5 




34 


37 


34 


5936 


7 


2i6o5 


88420 


12 


ii58o 


10024 




89976 


33 


38 


16 


5944 


78412 


8 


21588 


88446 


12 


11554 


ioo34 




899M. 


32 


3^1 


8 


5952 
5 


78428 


8 


21572 


88472 i3 


11528 


10044 




«9956 


3i 
3^ 


700 


9.78445 


8 


io.2i555 


9.8849b 


i3 


10. II 5^)2 


I0.10053 




9.89947 


3i 


63953 


8 


78461 


9 


21539 


. 88524 


14 


11476 


10063 




89937 


It 


33 


5944 


16 


7847^ 


9 


2l522 


8855o 


M 


ii45o 


10073 


5 


89927 


33 


5936 


24 


78494 


9 


2i5o6 


88577 


i4 


II 423 


10082 


5 


89918 


n 


34 
35 


59 38 


32 


785T0 


9 


21490 


886o3 


i5 


fi397 


10092 


5 


89908 


26 


6 59 21) 


5 40 


9.78527 


lo 


10.21473 


9.88629 
88655 


i5 


10.11371 


10.10102 


6 


'■«^ 


36 


59 12 


48 


78543 


10 


a 1457 


16 


iiMo 


10112 


6 


a4 


3? 


'5I 56 


56 


7856o 


10 


ai44o 


88681 


16 


10121 


6 


89879 


23 


38 


I 4 


78576 


10 


21434 


' 88707 


17 


1I203 


iot3i 


6 


89869 


22 


39 
4o 


5b 48 


I 12 


78592 


II 


ai4o8 


88733 


n 


11207 


ioi4i 


6 


.89869 


21 
20 


6 58 4o 


5 1 20 


^•?^.1 


II 


10.31391 


9.88759 


17 


10.11241 


io.ioi5i 


6 


9.89849 


4i 


58 32 


I 28 


II 


31375 


88786 


18 


1^214 


10160 


7 


89840 


\l 


42 


58 24 


1 36 


78642 


13 


ai358 


88812 


18 


1 1 188 


10 1 70 


7 


69830 


43 


58 16 


I 44 


76658 


12 


31 34a 


88838 


»9 


1 1 162 


10180 


7 


M*° 


n 


44 

45 


58 8 


I 52 


78674 


12 


ai326 


88864 


19 


11136 


10190 


7 


89810 


16 

i5 


6 58 


5 2 


9.78691 


12 


10. 2 1 309 

2l2o3 


9.68890 


20 


10. Ill 10 


to. 10199 


7 


9.89801 


46 


57 52 


2 8 


78707 


l3 


889i6 


20 


11084 


10209 


7 


^t\ 


i4 


47 


5744 


a 16 


78733 


i3. 21277 


88942 


20 


II058 


10219 


8 


i3 


48 


57 36 


2 24 


7873^ 
78756 


i3 


21261 


88968 


21 


iio32 


10229 


8 


?977i 


13 


49 
5o 


57 28 


a 32 


i3 


ai244 


88994 


21 


II006 


10239 


8 


89761 


If 


6 57 20 


5 2 40 


9.7877^ 


i4 


ti».21228 


9.89020 


22 


10.10980 


10.10248 


8 


9.89752 


10 


5i 


57 12 


2 48 


^ 78788 


i4' 21212 


89046 


22 


10954 


10258 


8 


29742 


t 


53 


57 A 


a 56 


788o5i 


i4 


21195 


89073 


23 


10927 


10266 


8 


89732 


53 


56 56 


3 4 


78821 


i5 


21170 

21163 


89125 


33 


1^5 


10278 


9 


89722 


7 


54 
55 


56 48 


3 12 


78837 


i5 


a4 


10388 


9 


89712 


6 
5 


6 56 40 


5 3 ao 


9.788'i3 


i5 


10.21,147 


9.89151 


24 


10,10849 
10823 
10797 


10.10298 


9 


9.89702 


56 

57 


56 32 
56 24 


3 28 
3 36' 


?8886 


i5 
16 


21l3l 

2III4 


89177 
89203 


a4 

35 


io3o7 
io3i7 


9 
9 


¥, 


4 
3 


58 


56 16 


3 44 


78902 


16 


a 1008 
21082 


8925I 


35 


10771 


io327 


9 


^i 


a 


59 


56 8 


3 52 


789*8 


16 


36 


10745 


10337 


10 


89663 


I 


6o 
M 


56 


4 


78934 


16 


21066 


89281 


a6 


X0719 


I0347 


10 


89653 



M 


Hoar p. M 


Hour A.M. 


Cosine. 


Diff. 


Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Diff 


Sine. 



I33* 



A 


A 




B 






B 




C 


Seeomla of time , , 


!• 


» 


3» 


4* 

8 
i3 

5 


5* 

10 
16 
6 


6* 
la 

M 

7 


7- 

i4 
a3 
6 


Prop, part! oTcolf 




f 


a 
3 
• 


4 

7 
a 


6 
10 

4 
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TABLE XXVU. 


r«ii»«» 


««. 


Logr. Sines, Tangents, mi SecanU 


/?». 


38» 


A A fi B 


C C 141* 


II 
o 


Hour A.M. 


Hour r.M. 


Sine. jDiff. 


Cosecant. 


Tangent 


DiE 


Cotangent 


Secant 


DiflT. 


CosinOfc 


M 

60 


^"56 o 


5 4 o 


9.78934 





10.21066 


0.89281 





10.10719 
10693 
10667 


.>.io347 





,9.89653 


1 


55 5a 


4 8 


7»95o 





aio5o 


89307 




»o357 





89643 


U 


% 


55 44 


4 i6 


78967 




aio33 


8o333 




10367 





89633 


3 


55 36 


4 24 




aroi7 


& 
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6 37 20 
37 la 
37 4 
36 56 
36 48 


5 22 40 
22 48 

22 56 

23 4 
23 12 


9.81106 
81121 
8ii36 
8ii5i 
81166 


10.18894 
18879 
18864 
18849 

18834 


9.92894 
92920 
92945 
95971 
92996 


9 
9 

9 
10 
10 


10.07106 
07080 
07066 
07029 
07004 


10.11788 

11799 
]i8<^^ 
11820 
ii83i 


4 
4 
4 
4 
4 


9.88212 
882c 1 
8819- 
8818.. 
88169 


6 36^0 
36 32 
36 24 
36 16 
36 8 


5 23 20 
23 28 
23 36 
23 44 

23 52 


9.81180 
81195 
81210 
81225 
81240 


6 
6 
7 

7 
7 


10.18820 

1 8% 
18760 


9.93029 
93048 
93073 
93.)99 
93124 


1 1 
11 
12 
12 

19 


10.06978 
06962 
06927 
06001 
06876 


10.11849 
11862 
1 1863 
1 1874 
11885 


4 
5 
5 
5 
5 


9.88168 
88t48 
88137 
88126 
88116 


6 36 
35 52 
35 44 
35 36 
35 28 


5 24 
24 8 
24 16 
24 24 
24 32 


9.81254 
81269 
81284 
81299 
8i3i4 


7 
8 
8 
8 
8 


10.18746 
18731 
18716 
1 8701 
18686 


9.93160 
93.76 
93ioi 
9I297 
939.62 


i3 
i3 
14 
14 

i4 


10.06860 
06826 

0677S 
06748 


10.11896 
1 1906 
11917 
11998 
11939 


5 
6 
6 
6 
6 


9.88106 

88o?3 
88072 
88061 


6 35 20 
35 '12 

35 4 
34 56 
34 48 


5 24 40 
24 48 

24 56 

25 4 
a5 12 


9.8i32b 
8i343 
8i358 
81372 
81387 


9 
9 
9 
9 
10 

10 
10 
10 
11 


10.18672 
18667 
18642 
18628 
i86i3 


9.93278 
93303 
93399 
93354 
93380 


i5 
i5 
16 
16 

»7 


10.06722 

06697 
06671 
06646 

06620 


10.11949 
11960 
11971 
11982 
11993 


6 
6 

7 
7 
7 


9.88061 
88040 
88029 
8801$ 
88007 


6 34 40 
34 32 
34 24 
34 16 
34 8 


5 25 20 
25 28 

. 25 36 
25 44 

25 52 


9.8'4oi 
8i4i7 
8i43i 
8 §446 
8i46i 


10.18698 
18583 
18669 
18554 
18539 


9.93406 
9343. 
93467 
93489 
93508 


17 
17 
18 
18 
•9 


10. 1)6694 

66669 

06543 
06618 
06492 


IO.I2(Xl4 
]20l5 

1202 5 
i2o36 
1 9047 


7 
7 
8 
8 
81 


9.87996 
87986 
87976 
87964 
87953 


6 34 
33 52 
33 44 
33 36 
33 7b 


5 26 
26 8 
26 16 
26 24 
26 32 


9.8147') 
81490 
8i5o5 
8i5i9 
81 534 


If 
12 

12 
12 


10.18626 
18610 
i84q6 
18481 
18466 


9.93533 
93559 
93584 
93610 
93636 


»9 
20 
20 
20 
21 


10.06467 
06441 
o64i6 
06390 
06364 


10.12068 
12069 
12080 
12091 
12102 


8 
8 
8 
9 
9 


9.87942 
87931 
87920 


6 33 20 
33 12 
33 4 

' 32 56 
32 48 


5 26 4t> 
26 48 

26 '^6 

27 4 
27 12 


9.81549 
8,563 
81578 
81599 
81607 

9.81629 
81 636 
8i65i 
8i665 
81680 
81694 


12 
|3 
l3 

i3 
i3 

14 
i4 
i4 
i4 
i5 
i5 


10.18461 
18437 
18422 
18408 
18393 

10.18378 
18364 
18349 
18335 
18320 
i83o6 


9.93661 

''93687 

93712 

93738 

93763 


21 
22 
22 
23 
23 


10.06339 
o63i3 
06288 
06262 
06237 


10.I21I3 
12123 

I2i34 
12145 
12166 


9 

9 

9 

10 

10 


987887 
87877 
87866 
87855 
87844 


6 32 40 

32 32 

3x 24 
32 16 
32 8 

32 G 


5 27 20 
27 28 
27 36 
27 44 

27 52 

28 


9.93789 

93814 

93840 

93865 

93891 
93916 


23 
24 
24 
25 
25 

26 


10.0621 1 
06186 
06160 
o6i35 
06109 
06084 


10.12167 
12178 
12189 
12200 
12211 
12222 


10 
10 
10 
10 
II 
II 


9.87833 
87822 
8781 1 
87800 


H(Mirp..v.j Hour A.M. 


Cosine 


Dim 


Secant. 


Cotangent 


r>iflr.' Tangent. 


CosecaiH. 


IJiiT 


Sine. 



j:mp 



A A 




B 




B 


C 


Seconds of lime 


1- 


2- 


3- 


4- 


5» 


6- 


7» 


Prop, pari* of cols. ^ B 


2 

3 

I 


4 
6 
3 


6 
10 
A 


7 
i3 
5 


9 

16 

7 


II 

»9 
I 8 


i3 
22 

V 



l^f 



Page 1^1 


TABLE XXVII 






^'' Log. Sines, Tangents, and Secants. 







4P 




A 


A 


B 


B 


C 


C 138«^ 


M 

o 


Hour A.M. 


Hoiirp.M. 


Sine. 


DliT. 



Cosecant. 


Tangenl. 


DUr.jCotanifent 


Secant. 


Difl*. 


Cosine. 


60 


6 32 c 


5 a8 


9.81694 


ic.i83o6 


9.93916 





10.06084 


10. 12229 





9.87778 


1 


3i 53 


28 8 


81700 





18^91 


93942 





o6o58 


12 233 





87767 


t 


2 


3i 44 


28 16 


81723 





18277 


93967 


I 


o6o33 


12244 





87756 


3 


3i 3G 


28 24 


81738 


1 


18262 


93993 


1 


06007 


12255 


I 


87745 


57 


4 
"5 


3i 98 


28 32 


81752 




18248 


94018 


2 


05982 


12266 


1 


87734 


5'5 


6 3i 2o 


5 28 40 


9.81767 


1 


ic. 18233 


9.94044 


2 


10.05956 


10.12277 


1 


9.87723 


6 


3l 12 


28 48 


81781. 1 


182.19 


94^60 
94095 


3 


0593 i 


12288 


1 


87712 


54 


7 


3i 4\ 28 56 


81796 2 


18204 


3 


05905 
o588o 


12299 


1 


87701 


53 


8 


3o 56- 29 4 


8k8io 2 


18190 


94120 


3 


123 10 


1 


87690 


52 


lO 


3o 48 


29 12 


81B25 


2 


18175 


94 1 46 


4 


o5^54 


12321 


2 


87679 


5i 
.5(. 


6 3q 4o 


5 29 20 


9.8j?i39 


2 


10.18161 


9.94«7> 


4 


10.05829 
o58o3 


10. 12332 


2 


9.87668 


II 


3o 32 


29 28 


bir^^ 


3 


i8i46 


94197 


5 


12343 


2 


87657 


49 


13 


3o 24 


29 36 


BitoS 


3 


i8i32 


94222 


5 


05778 


12354 


2 


87646 


48 


i3 


3o i6 


29 44 


8,832 


3 


18118 


9424a 


6 


05752 


12365 


2 


87635 


47 


i4 
i5 


3o 8 


29 52 


&K-97 


3 


i8io3 


94273 


6 


05727 


12376 


3 


87624 


4^ 
45 


6 3o (> 


5r3o 


9.S19II 


4 


10.18089 


9.94299 


6 


10.05701 


10.12387 


3 


9.87613 


i6 


29 5; 


3o 8 


81916 


4 


18074. 


94324 


7 • 05676 


12399 


3 


87601 


44 


17 


2944 


3o 16 


h i nio 


4 


18060 


. 94350 


7 


o565o 


12410 


3 


87590 


4^ 


|8 


29 36 


3o 24 


fejy55 


4 


18045 


94375 


8 


o56a5 


12421 


3 


?^?22 


42 


12 

ao 


29 28 


3o32 


81969 


5 
5 


i8o3i 


941(01 


8 


05599 


12432 


4 


87568 


4i 

4o 


6 29 ao 


5 3o 40 


9.81983 


io.i8i)i7 
18002 


9.94426 


8 


10.05574 


10.12443 


4 


9.87557 


21 


29 12 


3o 48 


81998 


5 


9445-> 


9 


o5548 


12454 


4 


87546 


^ 


32 


28 56 


3o 56 


8L2012 


5 


17988 


94477 


9 


05523 


12465 


4 


87535 


23 


3i 4 


82026 


5 


17974 


945o3 


10 


05497 


124-6 


4 


87524 


37 


24 
25 


28 48 


3i 12 


82041 


6 


17959 


94528 


10 


05472 


124^7 


4 


•87513 


36 
35 


6 28 4o 


5 3i 20 


9.82055 


t) 


10.17945 


9.94554 


II 


io.o5446 


10.12499 


5 


9.87501 


26 


28 32 


3i 28 


82069 


6 


17931 


94579 


II 


05421 


I25lO 


6 


87490 


M 


27 


28 24 


3i 36 


82084 


6 


17916 


94604 


11 


C5396 


I252I 


5 


87479 


M 


28 


28 16 


3i 44 


82098 


7 


17902 


• 9463.. 


12 


05370 


12532 


5 8746S 


32 


39 

3o 


28 8 


3i 52 


821 12 


7 


17888 


94655 


12 


o5345 


12543 


5 


87457 
9.87446 


.3i 
3o 


6 28 


5 32 


9.82126 


7 


10.17874 


,9.94681 


i3 


io.o53i9 


10. 12554 


6 


3i 


27 52 


32 8 


82141 


7 


17850 
17845 


94706 


i3 


05294 
05268 


12566 


b 


87434 


'I 


33 


27 44 


32 j6 


82155 


8 


94732 


14 


, 12577 
12588 


6 


87423 


33 


27 36 


32 24 


82169 


8 


17831 


94757 


14 


05243 


6 


87412 


27 


34 
35 


27 28 


32 32 


82184 


.8 


17816 


94783 


14 


05217 


12599 


6 


8740 V 


26 

25 


6 27 20 


5 32 40 


9.82198 


8 


10.17802 


9.94808 


i5 


10.05192 


10.12610 


7 


9.87390 


36 


27 12 


32 48 


82212 


9 


17788 


94834 


i5 


o5i66 


12622 


7 


87378 


24 


37 


27 4 


32 56 


82226 


9 


17774 


94859 


16 


o5i4i 


12633 


7 


S^^^^ 


23 


38 


26 56 


33 4 


82240 


9 


177O0 


94884 


16 


o5ii6 


12644 


7 


87356 


22 


39 
4o 


26 48 


33 12 


82255 


__9 

10 


'7745 


Q4910 


17 


o5o9fi 


12655 


J7 

1 


87345 


21 

20 


6 26 40 


5 33 20 


9.82269 
82283 


10.17731 


9.94935 


•7 


io.o5o65 


10.12666 


9.87334 


4i 


26 32 


33 28 


10 


17717 


94961 


17 


o5o39 


12678 


8 


87322 


\l 


43 


26 24 


33 36 


82297 


10 


17703 


94986 


18 


o5oi4 


P689 


8 


87311 


43 


26 16 


33 44 


82311 


10 


17689 


95012 


18 


04988 


I27»K) 


8 


87300 


17 


44 

45 


26 8 


33 52 


82326 


10 


17674 

I0.1766r) 


95037 


'9 


04963 


I 27 I 2 


8 
8 


87288 
9.87277 


16 

i5 


6 26 


5 34 


9.82340 


11 


9.95062 


»9 


10.04938 


10.12723 


46 


25 52 


34 8 


82354 


11 


17646 


95088 


20 


04912 

04887 


12734 


9 


87266 


14 


47 


25 44 


34 16 

35 24 


82368 


I i 


17632 


95ii3 


20 


12745 


9 


87255 


i3 


48 


25 36 


82382 


II 


17618 


95139 


20 


o486i 


12757 


^ 


87243 


12 


49 
5o 


25 28 


34 32 


82396 


12 


17604 


95164 


21 


04836 


12768 


9 


S7232 


11 
10 


6 25 20 


5 34 40 


9.82410 


12 


lo.^759o 


9.95190 


21 


io.o48io 


10.12779 


9 


9.87221 


5i 


25 12 


34 48 


82424 


12 


17576 


952T5 


22 


04785 


12791 


10 


57^'"? 


t 


52 


25 4 


34 56 


82439 
82453 


12 


17561 


95a4o 


22 


04760 


12802 


10 


87198 


53 


24 56 


35 4 


i3 


17547 


95266 


22 


04734 


12813 


10 


87187 


7 


54 
55 


24 48 


35 12 


82467 


i3 


17533 


95291 


23 


04709 


12825 


10 


87175 


6 
'5 


6 24 4o 


5 35 20 


9.8248! 


i3 


10.17519 
i75o5 


9.95317 


23 


I0.04683 


10. 12836 


10 


$ 87f64 


56 


24 32 


35 28 


82495 


i3 


95342 


24 


04658 


12847 


10 


8- 1 53 


4 


57 


24 '^4 


35 36 


82509 
82523 


i4 


.17491 


95368 


24 


04632 


128591 


II 


87141 


3 


58 


24 16 


• 35 44 


14 


17477 


95393 


25 


04607 


12870 


II 


87130 


2 


59 


24 8 


35 52 


8^537 


i4 


17463 


95418 


25 


04582 


12881 


II 


87119 


1 


6o 
VI 


24 


36 


82551 


14 


17449 


95444 


25 


04556 


12893 


'« 


87107 


0^ 
M 


Hour P.M. 


IIourX.M. 


Cosine. 


Diff. 


Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Diff., 


Sine. 



UiP 



A 


A 


• 


B 






B 




c • 


Seconds of time . . . 


... 


1- 


2- 


3- 


4- 

7 
i3 
6 


5- 

9 
16 

7 


6» 

II 

»9 
8 


7- 

12 
aa 
10 


Prop, ports! of cols, j 


' A 

B 
C 


2 
3 
1 


4 
6 
3 


5 

10 
4 



C 49 



43^ 



TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



Q'. 
C IST 



I luur A . w. ^n nu r r*n. j H Eae, , H iE 





6 34 
a3 

23 

aj 

31 
33 

6 23 
^3 
33 

33 
33 



O J JO 

!i3r 36 

44 36 

36 36 

3S 36 



3fii 5 36 

13^ 36 

4! 36 

561 37 

4Si 37 



O ^3 
3[ 
31 
3[ 
2t 

6 31 
31 
31 
30 
30 



5 37 2D 



37 

37 
37 



5 38 
33 
38 
38 

_JZ_ 

5 aa 

38 
38 

39 
39 



30 5 4tJ 



5 39 
39 

3y 



s 4o 

40 
40 
40 
40 



1 1 

1 2 

t3 

!i 

i5 
)6 
»7 
18 

19 
90 

37 
31 
23 
14 

j5 

i6 

37 

38 

39 

lo 

3 

3 

33 

34 

35 

36 

37 

38 

4^ 
4i 
4^i 
43 
44 
45 
4fi 
47 
48 

49 

%i 
5i 

53 
54 
55 
56 
57 
^^ 

00. 

M Ktturp.nfjMdtJr ^ 



4^ 
40 
4t 
4t 



5 4i 
4( 
4r 
4i 
4i 



5 4^ 
411 
43 
4^^ 
43 



5 43 
43 
4j 
43 
43 



5 43 
4! 
43 
43 
43 
44 



Cosecaiit' 



8a565 
8357g 

83607 



9.82^31 
82635 
82649 
8j663 
83677 



9.82691 
82705 
83710 
82733 
S3747 



9.83761 
8277^ 
62788 
8;8u3 
63816 



9.82830 
82844 
83858 
82872 
6aSfi5 

9- 83^199 
83913 
83937 
83941 
82955 



9.839f>H 
82983 
6799G 

&30Ki 

83o3l 



9.83o37 
S3ij5i 
83^^5 
83i>75 
83<9J 



9.83iij6 

83 1 33 
83 147 
83 161 



9.83174 
83 1 88 
8350> 
S33I5 
81:29 



9.b33i2J 

83356 
£3'J70 
83i63 
83397 



9.833[0 
83334 
83338 
83351 
63365 
8337S 



CniiiH(>. Ulff. Si^rnnl. 



7449 
7435 
74a I 
74u7 
7393 



7379 
7365 
735i 
7337 
7333 



73t)9 

7381 
7367 
7353 
7339 
7335 
73 r? 
719S 
71*4 



7i7tJ 
7r56 
7143 
71^8 
7115 



7it>i 
7t>87 
7073 
7059 
7045 



7o3j 
7016 

7f>o4 

699r. 

6977 
69O3 
6940 
693^ 
6932 
691J6 



689 fi 
6680 
6867 
6853 
6839 

6Si> 
6798 
67S5 
6771 



6758 

6744 
6730 
6717 
6703 



669^) 
6676 

0649 

6635 
6622 



Timgx^^L Uifi". C"nlEinji<;Eii 



9,95444 
95469' 
95495 
9^5:^0 
95545 



9.9557 
95596 
956'J3 
95547 
95672 



9 . 951^98 
95733 
95748 
95774 
0799 



9,95835 
958 5^> 
95875 
9590 
9S936 



9.95953 8 

9J977 
96c>03 
9ri038 
96053 



9 . 961178 
96104 
9^)129 
96(55 
96160 



9,96305 
96:] 3 ^ 

9628; 
96307 



9.96332 
96357 
96383 
96408 
96433 



9,96459 
96484 
965*0 
96535 
9656<! 



9,9(5586 
966J1 
96636 
96G63 
96687 

9.9671a 
y*l73S 
9^S7*j3 
9(1768 
96B14 



io,o4556 
o453i 
o45'j5 
o44eu 
04455 



10.04439 
cj44^4 
0.1376 
04353 
o43^S 



iy.o4Jo3 
04377 
0435? 
04336 

0430l 



I o, 04 1 75 
o4i5o 

04 135 

o4*>99 
a4o74 



10.0404B 

.i4oa3 
0399B 
03972 
039J7 



to. 039 3 3 

c^3896 
03871 
o3845 
^o383o 



9-968^^ 
968(14 
96890 
96915 
96940 
96966 



10,03795 
03769 
03744 
03719 
03693 



I0.O3668 
03643 
o36(7 
03592 
o3567 



10 o354( 
o35i6 
03490 
o3465 
o344<> 



Lo.o34i4 
o3389 
o3364 
03338 
o33i3 



Coi n n*ci I L Hi H". [ Tn ii^pJ 1 1 . 



|0,o33S8 
03263 
o3237 
o3ar3 
o3iB6 



ro.o3^6i 
o3i3^5 
o3i TO 
o3oS5 
oS:j6o 
o3ii34 



Seeottu DS/n Conine. M 



bo 



35931 
2904 
39^5 
2927 
3938 



395* 
3961 
2972 
2984 
5995 

3007 
3oi ' 
3o3li 
3o4[ 
3u53 



3i;64 
3076 
3087 
309S 
3t to 



3j3r 
3.33 
3i4^ 
3i56 
3i68 



3i79 
3t9 

3203 

3314 

33 35 



333-, 
3348 
32G0 
3372 
3283 



3395 
33<:i6 
33i8 
333o 
3341 
3353 
3365 
3376 
3366 
34fH 



34 

34a3 

3435 

3446 

34S!S 

347^ 
34B2 
3493 

35 1 7 
3528 
3540 
3553 
3564 
3575 
3587 



g.87J07 

I 87096 

870S5 

87073 

&70&i 



9.&711J0 
87039 
87026 
&7016 
67005 



9 , 86993 
86982 
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9,86679 
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3 
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54 


7 
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53 
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3 
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3 
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2 
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52 
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lO 
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4 
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2 
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5i 

5o 
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.3 
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4 
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2 
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3 
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5 
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3 


49 


13 
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3 
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3 
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48 


i3 
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3 
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5 
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47 
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3 
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6 
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3 
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45 
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'3 
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6 
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3 
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i6 
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4 
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7 
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3 
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44 


17 
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46 i6 
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7 
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3 
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43 


i8 
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46 34 
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4 
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8 
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4 
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33 
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5 
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10 
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5 


16299 
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5 
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35 
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6 
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5 
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36 
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47 28 
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6 
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II 


02376 
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5 
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34 


27 
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47" 36 


83741 


6 
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16245 
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5 
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86080 


33 


28 
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47 44 


83755 


6 
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12 


02326 
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6 


32 


?9 
3o 
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6 
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13 
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6 
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3o 
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7 
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i3 
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6 
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3i 
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83795 


7 
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i3 
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6 
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7 
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33 
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7 
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i4 
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7 
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35 
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8 
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i4 
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7 
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25 
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8 
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i5 
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7 


'i\t 


36 
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83861 


8 
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i5 
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•7 


24 
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83874 


8 
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16 


02098 
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7 


85972 


23 


A) 
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83887 


8 


161 13 
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16 
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8 
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22 
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4o 
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83901 


9 


i6>99 
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16 
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8 
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20 
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9 
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8 
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4i 
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839^7 


9 


16073 


98003 
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8 
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\t 


42 


lO 24 
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83940 


9 
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18 
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8 
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43 
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49 44 


83954 


10 


16046 
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18 
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i4ioo 


9 
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85888 


n 


44 
45 


lo 8 
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83967 


10 


16..33 


98079 


»9 


0192 1 
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9 


16 

i5 
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5 5o 


9.83980 


10 
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'9 


10.01896 


IO.I4I24 


9 


9.85876 


46 
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5o 8 


83993 


10 


16007 
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'9 


01870 


i4i36 


9 


85864 


i4 


47 


9 44 


5o 16 


84006 


10 
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98155 


20 


01845 


i4i49 


9 


8o85i 


i3 


48 


9 36 


5o 24 


84020 


11 


98180 
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01820 


14161 


10 


85839 


12 


49 
5o 


9 38 


5o 32 
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II 


.5967 
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21 


01794 
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10 
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9.84046 


1 1 


10.15954 


9.98231 


21 


10.01769 
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10 


9.858i5 


5i 
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5o 48 


84059 


II 


1594. 


98256 


22 


01744 
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io 
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t 


h2 


■U 
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12 
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98281 


22 


01719 
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10 
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53 


5i 4 
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12 


15915 


98307 22 


0169^ 


• 1422, 


II 


fm 


7 


54 
55 


8 48 
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12 
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23 
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II 
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"5 


6 8 4<') 


5 5i 30 
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12 
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9.98357 


23 


10.01643 
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II 
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56 
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5i 28 
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12 
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98383 


24 


O1617 
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4 


57 


8 24 
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i3 


15862 
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24 
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II 
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3 


58 
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5i 44 


84i5i 


i3 


i584o 
15836 


98433 


24 
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13 
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a 


^ 
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5i 52 


84i64 


i3 
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i5 
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13 
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1 
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M 
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52 
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i3 
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25 
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13 
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Cosecant. 
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B 


c 
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3 


3- 
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5 


7 
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6 


.V 
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8 
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9 
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t ,. . . 




a 
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<> 
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] 


7 


52 
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U 


2 


7 


44 


52 i6 
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1 


1433T 
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3 


7 


36 


52 24 


84216 




98560 


1 
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14343 


I 
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57 


4 
"5 


7 


28 
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•84229 
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98585 
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2 


oi4i5 


14355 


I 


85645 


56 
55 


6 7 


20 


9.84242 




10. 1 5758 


9.98610 


10.01390 
01 365 


10. 14368 


I 


9.8563a 


6 


7 


12 


52 48 


84255 




15745 


98635 


3 


i438o 


1 


85620 


54 


7 


7 


4 


52 56 
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98661 


3 


01339 


14392 


I 


856o8 


53 


8 


6 


56 


53 4 


8428> 




15718 


98686 


3 


oi3i4 


i44o4 


2 
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52 


_? 

10 


6 


48 
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~ 
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4 
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2 


5i 
5o 
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4o 


5 5J 2u 
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4 


10.01263 


10.14429 


2 
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11 


6 


32 
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84321 




15679 


98762 


5 


OI238 


i444i 


2 
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it 


12 


6 


24 


53 36 


84334 


3 


15666 


98787 


5 


012l3 
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2 


85547 


i3 


6 


i6 


.53*44 


84347 


3 


15653 


98812 


5 


01188 


14466 


3 


85534 


4i 


i4 
i5 


6 


8 
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8436o 


3 
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6 
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3 
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46 
45 
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3 
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6 
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3 
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52 
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3 
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7 
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i45o3 


3 
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44 
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44 
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4 
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7 
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i45i5 


4 


43 


i8 




36 


54 24 


84411 


4 
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8 
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4 
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42 


i? 
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28 
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4 
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4 
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4i 

4o 
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4 
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8 
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4 
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12 
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5 
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4 
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t 
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5 
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56 
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10 
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5 
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48 
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32 
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6 
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II 
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5 
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34 


27 




24 
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6 
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II 
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6 
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33 


28 
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6 
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12 
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6 
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32 
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8 
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6 
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12 
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3o 
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o 
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6 
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i3 
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52 
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99267 


i3 
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6 
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7 
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i3 
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36 
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7 
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14 
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7 


27 
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28 
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14 
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7 


85274 
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i5 
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7 
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12 
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8 
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i5 
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7 
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24 
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4 
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8 
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16 
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8 
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23 
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8 
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16 
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8 
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22 


39 
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48 
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16 
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8 
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9 
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17 
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8 


&5187 


\l 
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24 
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9 
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18 
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9 
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i6 
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9 
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18 
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14838 


9 
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17 
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8 
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9 


15255 
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»9 
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9 
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16 

i5 
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o 
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10 
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»9 
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9 
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52 
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10 
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>9 
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10 
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i4 
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44 
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10 
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i3 
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21 
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i5i65 
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21 
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9 
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4 
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84847 
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22 
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II 
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o 


56 
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22 
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o 
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24 
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i6 
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5- 
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I 


9.8 


I 
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I 
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3 
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a 
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3 
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3 
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3 
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3 
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3 
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3 
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3 
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3 


0.5 


3 


0.0 


4 


039.4 


4 


0.7 


4 


0.0 


4 


039.3 


4 


0.7 


4 


0.0 


5 


049.3 


5 


0.8 


5 


p.o 


5 


49.1 


6 


b.8 


5 


0.0 


6 


59.1 


6 


I.O 


6 


0,0 


6 


59.0 


6 


1.0 


6 


0.0 


.7 


I 0.0 
I 18.9 


7 


1.3 


I 


0.0 


7 


I 8.^ 


I 


i.i 


7 


0.0 


8 


8 


1.3 


0.0 


8 


I 18.6 


1.3 


8 


0.0 


9 


I 38.7 


9 


1.5 


9 


0.0 


9 


I 38.5 


9 


1.5 


9 


0.0 


JO 


I 38.6 


10 


1.6 


10 


0.0 


10 


I 38.3 


10 


1.6 


10 


0.0 


II 


I 48.4 


II 


1.8 


It 


0.0 


II 


I 48.1 


II 


1.8 


II 


0.0 


13 


I 58.3 


13 


3.0 


13 


0.0 


12. 


•I 58.0 


13 


2.0 


13 


0.0 


i3 


3 8.1 


i3 


2.1 


i3 


0.0 


i3 


2 7.8 


i3 


2.1 


i3 


0.0 


i4 


3 18.0 


i4 


3.3 


i4 


0.0 


i4 


3 17.6 


r4 


2.3 


i4 


0.0 


i5 


3 37.8 


i5 


2.5 


i5 


0.0 


i5 


2 37.4 


i5 


2.5 


i5 


0.0 


i6 


a 37.7 


16 


3.6 


16 


0.0 


16 


2 37.3 


16 


2.6 


16 


0.0 


17 


a 47.6 


17 


3.8 


17 


0.0 


17 


347.1 


\l 


2.8 


17 


0.0 


i8 


a 57.4 


18 


3.0 


18 


0.0 


18 


3 56.9 


2.9 


18 


0.0 


J9 


3 7.3 


«9 


3.1 


«9 


0.1 


>9 


3 6.8 


>9 


3.1 


»9 


0.1 


20 


3 17.1 


ao 


3.3 


30 


O.l 


30 


3 16.6 


30 


3.3 


ao 


O.I 


31 


3 37.0 


31 


3.5 


31 


O.I 


31 


3 36.4 


21 


3.4 


31 


O.I 


23 


3 36.8 


32 


3.6 


33 


0.1 


33 


3 36.3 


33 


3.6 


33 


O.I 


23 


3 46.7 


33 


3.8 


33 


O.I 


33 


3 46.1 


33 


3.8 


33 


<J.I 


24 


3 56.6 


24 
35 


3.9 


24 


O.I 


24 


3 55.9 


24 


3.9 


24 


O.I 






4.1 


25 


O.I 






25 


4.1 


35 


O.I 






36 


•4.3 


36 


0.1 






26 


4.3 


26 


O.I 






27 


4M 


27 


O.I 






27 


4.4 


a7 


0:1 






38 


4.6 


28 


O.I 






28 


4.6 


38 


O.I 






39 


4.8 


39 


O.I 






39 


4.8 


39 


O.I 






36 


4.9 


3o 


O.I 






3o 


4.9 


3o 
3i" 


O.I 


3i 


5.1 


3i 


O.I 


3i 


5.1 


0.1 






33 


5.3 


33 


O.I 






32 


5.2 


3a 


O.I 






33 


5.4 


33 


O.I 






33 


5.4 


33 


O.I 






34 


5.6 


34 


O.I 






34 


5.6 


34 


O.I 






35 


5.8 


35 


0.1 






35 


5.7 


35 


O.I 






36 


5.9 


36 


0.1 






36 


5.9 


36 


O.I 


37 


6.1 


37 


O.I 


37 


6.1 


37 


O.I 






38 


6.3 


38 


O.J 






38 


6.2 


38 


O.I 






39 


6.4 


39 


O.I 






39 


6.4 


39 


O.I 




/ 


40 


6.6 


4o 


O.I 






4o 


6.6 


40 


O.I 


• 




4i 


6.7 


4i 


O.I 






4i 


6.7 


4i 


O.I 






42 


6.9 


42 


O.I 






42 


6.9 


4a 


O.I - 


43 


7.1 


43 


O.I, 


43 


7.0 


43 


O.I 






44 


7.2 


44 


O.I 






44 


7. a 


44 


O.I 






45 


7.4 


45 


O.I 






45 


7.4 


45 


I 






46 


7.6 


46 


0.1 






46 


7.5 


46 


I 






47 


7.7 


-47 


O.I 






49 


7.7 


^Z 


O.I 




• 


48 


7.9 


48 


O.I 






7.9 


48 


O.I 


49 


8.1 


49 


O.I 


8.0 


49 


O.I^ 






5o 


8.3 


5o 


O.I 






5o 


8.2 


60 


O.I 






5i 


8.4 


5i 


O.I 






5i 


8.4 


5i 


O.I 






52 


8.5 


53 


O.I 






5a 


8.5 


53 


O.I 






53 


8.7 


53 


O.I 






53 


e.7 


53 


0.1 




. 


54 


8.5 


54 


O.I 






54 


8.8 


54 


O.I 


55 


9.0 


55 


0.2 


^5 


9.0 


55 


0.2 






56 


9.3 


56 


0.2 






56 


9.2 


56 


0.3 






.57 


9.4 


57 


0.3 






s 


9.3 


?2 


0.3 






58 


9-5 


58 


0.3 






9.5 


58 


0.2 






59 


9-':^ 


59 


o.a 






59 


9-2 


59 


9 






60 


9.9 


60 


n.3 






60 


9.8 


60 


O.a 



4W 
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MIDDLE LATITUDE 8A1UNO. 



BY GUNTER. 

lit The extent ftom the distance 215, to the dCTorture 167, on the lino of numbens 
will reach from tlie railius 90^, to the course 50^ 5v on the line of nnee. 

2dly. The extent finom radius 9(P, to the complement of the course 99^ 02^ on the 
line of sines, will reach from the distance 215, to the difference of latitude 135^ on 
the line of numbenk 

3dly. The extent from the complement of the middle latitude IP ST, to the 
radius 9(P, on tlie line of sines, will reach firom the departure 167, to the difference of 
longitude 251Jj^ on the line of numbers. 

BY INSFECTION. 

As in Case V. Plane Sailing, fiiid the course by seekmg in Tidile II. till against the 
distance, in its column, is found die giren departure in one of the following columns, 
adjoining to which, in the other column, wfll be the difference of latitude, which if 
greater Uian the departure, the^course will be at the top, but if less the course will be 
found at the bottom. Then take the middle latitude as a course, and find the deptuture 
in the column of difference of latitude, against which, in the distance column, will be 
found the difference of longitude. 

Thus the distance 215, and the departure 167, are found nearly to correspond to a 
course of 51 degrees^ and a difference or latitude of 135^ ; then with the middle latitude 
48°, as a course, I enter the table, and seek for the departure 167, in the kititude 
cohmin ; the distance corresponding 230 is the difference of longitude nearly. 

In all the preceding examples, we have used the middle latitude, without any 
correction, in computing the difference of loneimde; but when absolute accuracy is 
required, this latitude must be corrected. We have given in the foUowing table the 
value of this correction in the most common cases, fi requires no particular explana- 
tion: one example will serve to show its use. Suppose, therefore, tae two latitudes 
to be 40" and 60". Here tin middle latitude is 50°, and tiie difference of latinide 20° ; 
the tabular correction oerresponding to these numb^B is 57^ ; adding this to 50°, we 
get the corrected middle latitude 50^ 57', which is to be used instead of 50°, when 
peat accuracy is requh^ We have inserted m the notes at the bottom of the pases, 
m the precedinj^ examples, the values of this co^votioni but have not introduced it 
into the calculauons^ because it is generally unnecessary on aecount of its smaUness 

















TABLE. 
















This Table contains the correction, in minates, to be added to the Middle lAtitade to 
obtain the corrected Middle Latitade. 


Mid. 
Lat. 

' o 
15 
18 
21 

24 
•30 
35 

40 
45 
50 


DiFFEREHCB OF LATrrUDK. 


Mid. 
Lat. 


1° 
f 






2^ 


3° 

/ ^ 

2 


4° 


5° 


6° 


7° 


8° 


9° 


10° 


12° 


14° 


16° 


18° 


20° 


8 
3 


1 
5 

4 
4 


/ 

7 
6 
5 


1 

9 
8 
7 


t 

12 
10 

9 


1 

15 
13 
12 


1 

18 
16 
15 


1 

26 
23 
21 


1 

36 
32 
29 


1 

47 
41 
37 


59 
52 
47 


72 

64 
58 


O 

15 
18 
21 











2 
2 
2 


3 

3 

-3 


5 
5 

4 


7 
6 
6 


9 

8 
8 


11 
10 
10 


14 
13 
12 


20 
18 
18 


27 
25 
24 


35 
32 
32 

32 
34 

36 


44 

41 
40 

41 
43 
46 


54 
50 
49 

50 
53 
57 


24 

•30 

35 

40 
45 
50 

55 
58 
60 

63 

04 
66 

68 
70 
72 











2 
2 
2 


3 
3 
4 


5 
5 
5 


6 
6 
7 


8 
8 
9 


10 
11 
11 


13 
13 
14 


18 
19 
20 


25 
26 
28 


55 
58 
60 











3 
3 
3 


4 
4 

4 


6 
6 
6 


8 
8 
9 


10 
11 
11 


13 
14 
14 


16 
17 
18 


22 
24 

26 


31 
33 
35 


40 
43 
46 


51 
55 
58 


63 
68 
72 


62 
64 
66 

68 
70 
72 











3 
3 
4 


5 
5 
5 


7 

7 
8 


9 
10 
11 


12 
13 
14 


15 
.16 

18 


19 
20 
22 


27 
29 
32 


37 
40 
43 


49 
62 
57 


62 
67 
72 


77 
83 
90 











4 
4 
6 


6 
6 
7 


8 

9 

10 


12 
13 
14 


15 
16 
18 


10 
21 
23 


24 
26 

29 


34 
38 
42 


47 
52 

58 


62 

68 
76 


79 
88 
98 


99 
110 
124 


Thifl Table is to He entered at the top with the difference of the two latitude!, and at 
the side with the middU latitude ; under the Ibrmer, and opposite to tiie latter, it the 
oorrection, in minutes, to be added to the middle latitude, to obtain the corrected 
middle latitude. 



LOGARITHMS. 



Iv order to abbreviate tbe tedious operations of multiplication and division Wh'h Urgt 
Bomliere, a series of numbers, called Logarithms, was invented bv Lord Napie:, Baron 
of Marciiiiiston in Scotland, and published in Edinburgh in 1G14; b^ means of which 
the operation of multiplication may be performed by addition, and division by bubtrac- 
tkm ; numl)ers may be involved to any power by simple multiplication, ana uiO root 
of any jK)wer extracted by simple division. 

Li Table XXVL are given the logarithms of all numbers from 1 to 9999 j to each 
one must be prefixed an index, witli a period or dot to separate it fix>m tlie otner part, 
as in decimal fractions ; the numbers from 1 to 100 are published in that table witli 
their indices ; but from 100 to 9999 the uidex is lefl out for the sake of brevity ; but it 
may be sutiplied by this general rule, viz. The index of, the logarithm of any vnieger or 
mixed number ia ahoaua one less than the number qf integral places in the natural number. 
Thus tlie mdex of tne logarithm of any number (integral or mixed), betweer ?0 and 
100, is 1 ; from 100 to 1000, it is 2 ; fix>m 1000 to 10000 is «), &c. ; the method of finduig 
the logaritliLHs from this tdile "will be evident from the following examples.. 

To find the logarithm of any number lets than 100. 

Role. Enter the fu:st pa^ of the table, and opposite the ^ven number will be 
(bund the logarithm with its index prefixed. 
Thus opposite 71 is 1.85126, which is its logarithm. 

To find the logarithm of any number between 100 and 1000. 

Rule. Find the given number in the lefl-hand column of the table of logarithms^ 
•nd immediately under in. the next column is a nymber, to which must be prelixed 
the nunil)er 2 as an index (because tlie number consists of three places of figures) and 
you will have the sought logarithm. 

Thus, if the ]o|;arithm of 149 was required ; this number being found in the left- 
hand column, agamst it, in the column mariced at tlie top for bottom), is found 17319 
to which prefixmg the index 2, we have the logarithm of 149=2.17319. 

To find the logarithm of any number between 1000 and 10000. 

Rule. Find the three lefl-hand figures of the given number, in the lefl-hand column 
of the table 'of logarithms, opposite to which, in the column that is marked at the top 
(or bottom) with the fourth hgure, is to be found tlie sought logarithm ; to whicn must 
be prefixed the index 3, because the number contains four places of figures. 

Thus, if the logarithm of 1495 was required; opposite to 149, and in the columr 
marked 5 at the top for bottom), is 17464, to which prefix the index 3, and we have the 
sought logarithm, 3.17464. 

To find the logarithm of any number above 10000. 

RuT.E. Find the three furst figures of the given number in the lefl-hand column^ 
ihe table, and tli« fourth figure at the top or bottom, and take out the corresponding 
number as lii mo preceding rule ; take also the difference between this loearitlim and 
ihe next greater, and multiply it by the given number exclusive of the four nrst figures ; 
erosB ofiT at the right hand of the product as many figures a^ you had figures of the 
yiven numl^er to multiply by; then add the remauiing lefl-hand ficures of this product 
A the logaritlim taken from the Uible, and to the sum prefix an index equal to one less 



LOGARITHMS 29 

Clian the number of integrn] figures in the given number, and you will have the aonght 
toganthfi:. To facilitate the ^culation of these proportional fiarts, several small talSes 
are placed in the margin, which give the correction correaix)nding to the difference D, 
and to fiitJifVi figure of the proposed number. The use of these tables will be seen in 
the fbllowuig example 

Thus, if the logarithm of 14957 was requued; opposite to 149, and under 5, is 17464; 
the difference between this and tlie next greater number, 174913, is 29, the difierenoe D ; 
tills multiiilied by 7 (the last figure of the given number) gives 203; crossiiiff off the 
right-hand figure leaves 20^ or 20 to be added to 17464, which makes (17434 ; to this 
prefixing the index 4, we have the sought logarithm, 4.17484. This correction, 20^ 
mav also be found by inspection in the small table in the margin, marked at the top 
with D =29, and opposite to ihe fifth figure of the number, namely 7, at the side; the 
corresponding numuer is the correction, 20. 

Again, if the logarithm of 1495738 was required ; the lojrarithm corresponding to 
149 at the left, and 5 at the top, is, as in the last example, 174& ; the difference between 
this and the next greater is SS) : multiptymg this by 738 (which is equal to the given 
number, excluding tne four first figures)give8 21402; crossing off the three right-liand 
figures of t^iis product (because the number 738 consists of three figures], we have the 
correction 21 to be aaded to 17464 ; and the index to be prefixed is 6, because the 

f'ven number consists of 7 placesof figures; therefore the sought logarithm is 6.1 7485. 
his correction, 21, may be found as aliove, by means of the marginal table, marked at 
the top with D=z29, and at the side 7.38 or 71 nearly, to which corresponds 21, as 
beibre. 

To find the logarithm of any raized decimal number. 

Rule. Find the logorilhm of the number, as if it was an integer, by tlie last rule, to 
which prefix the inaex of the integral part of tlie given number. 

Thus, if the lomrithm of the mixed decimal 149.5738 was required; find the 
logaritlim of 1495^38, without noticing the decimal point ; diis, in Uie lost example, 
was found to be 17485 ; to this we must prefix tlie mdex 2, corresponding to tiie integral 
Dart 149; the logarithm sought will therefore be 2.17485. 

To find the logarithm of any decimal fraction less than unity. 

The index of the logarithm of any number less than unity is negative ; but to avoid 
the mlxtur^of positive and negative quantities, it is common to borrow 10 or 100 in 
the index, which must afterwards be neglected in summing them with other indices 
thus, instead of writing the index — 1, it is usually written -{-9, or-}<99; but in 
general it is sufficient to borrow 10 in the index ; and U is what we shall do in tine rest 
of this work. In this way we may find the logarithm of any decunal fraction by the 
rollowing rule. 

Rule. Find the logarithm of a fraction as if it was a whole number ; see how numv 
ciphers precede the first figure of the decimal fraction, subtract that number from 9^ 
and the remainder will be uie index of the given fraction. 

Thus the logarithm, of 0,0391 is 8ii9218; the logarithm of OJ25 is 9.39794; the 
logarithm of 0.0000025 is 4.39794, &c. 

To find the logarithm of a vulgar fraction. 

Rule. Subtract the logarithn] of the denominator from the logarithm of the 
numerator (borrowing 10 in the index when the denominator is the greatest) ; the 
lemainder will be the logarithm of the fraction sought. 



EXAMPLE I. 
Required the logarithm of {. 

From log. of 3 0.47712 

Take log. 6f 8 0JdO3O9 

Remainderflog. of i or.375.... 9.57403 



EXAMPLE II. 
Requu^ the logarithm of 3^, or ^. 

From log. of 13 1.11194 

Take log. of 4 0.60206 

Remainder, log. of SJ ora25... 0JS1188 



To find the number corresponding to any logarithm. 

Rule. In the column marked at the top f and bottom) of the table, seek for the next 
MB logarithm, neglecting the index ; note the number agamst it, and carry your eya 



iAn^Atiit'MM!! 



•long diat ILae until you find the nearest less logarithm to the given one, ana you will 
have.the fduith f^ure of the |^en number at the top, ivfaich 'is to be |>laeed to the 
f]|^tof:rhe three other figures; if you wish £>r greater accuracy, you must take the 
imerence, IX between this tabular logarithm and the next greater, cubo the difference^ 
ij between that least tabular logarithm and the given one ; to the latter difference, 4 
annex two or more ciphers at the right hand, and divide it by the former ditfereneo^ D, 
and place the quotient* to the right hand of the four figures already found, and you 
will liave the number sought, expressed in a mixed decimal, the inte^al part of Which 
will consist of a number of fi|rures (at the left hand) equal to the index of the logsrithm 
increased by unityvf 

Thus, if the number correroonding to the logarithm li»2634 was required, we find 
52634 in the column marked at the top or bottom^ and opposite to it is 336; now, 
the index being 1, the sought number must consist of two ihtegral places; therefore it 

issaa 

If the givi»i logarithm Witt 3.32838, we find that 3S38d8 manOa m the tohttaa 
marked at the top or bottom, directly o[^)osite to 213, which is the number floitghl» 
. because, the index being 2, the number must consist of three places of figures. 

If the number corresponding to the logarithm 2.57345 was required, we must look 
in the column ; and we find iu it, against the number 374, the k^rithm 57287 ; and, 
guidinff the eye alons that line, we find the given logarithm, 57345, in the column 
marked 5 ; therefore me mixed number sought is 3745 ; and, since th^ index is 2. the 
faitegral part must consist of 3 places ; there&re the number sought is 374.5. If Uie 
Index be ], the number will be 3745 ; and if the index be 0, the number will foe 3.745i 
If the index be 8, corresponding to a number less than unity, the answer will be 
a03745,&a 

Again, if the number corres()onding to the logarithn; 5.57811 was required look in 
the column Q, and find in it, against 37§, and under 5, the logarithm 57807, tlie difference 
between this and the next greater logarithm, 57818, being 1 1, and the difTensnce between 
57807 and the given number, 57811, being 4 ; to this 4 affix two ciphers, which make 
iOO, and d*vide it by 11 ; tlie quotient is S8 nearly ; this number, being comiected with 
the former four figures, makes 378536, which is the number required, since, the index 
being 5, the numl^r must consist of six places of figures. 

To show, at one vieWj the indices corresponding to mix^ and decimal ntnnben^ we 
liave given the following table. 



Mixed number. Jjt^aritkms. 

40a4a0 Log. 4.61218 

4094;} Log. 3.61218 

400.4:1 Log. 2.61218 

40.943 Log. 1.61218 

4j0943 Log. 0.&1218 



Decimal nuni&er. ij^wrWant. 

0.40943 Log. 9^11218 

0.040943 Log. 8.61218 

0.0040943 ...Log. 7X;i218 

0.00040943 Log. 6.61218 

a000040943. . . , . .Log. 5.61218 



MULTIPLICATION BY LOGARITHMS. 



Rule. Add the Ii 
be tlie Iqgaritluu of 

EXAMPLE I. 
Multiply 25 by 35. 

25.. I^og, 

35 Log 

Product, 875 .....Log. 2^94201 



ipirithms of the two numbers to be multiplied, and the sum wiU 
leir producL 

EXAMPLE U. 
Multiply 22.4 by 1.8. 

22.4 Log. 1.35025 

1.8..; Log. 0.2552 7 

Product, 4042. ^...Log. iJGOSSai 



1.39794 
1.54407 



* This quotient mast consiAt of at many places of figures as there were ciphers annexed, eonfonnable 
lo tlie rules of the division of decimals. Thus, if ihe divisor was 40j ana the number to which two 
eiphers were annexed was 2, making S.CX), the quotient must not be estimated as 5, but as 05, and then 
two figures must be placed to' the riglii of the four figures before found. 

f Iflbe index corresponds to a fraction less than unity, you must place as many ciphers to Qie left of 
that number as are equal to tlie index subtracted from 9, the decimal point being placed to the left ol 
Ihese ciphers ; in this manner you will obtain the sought number. 

We may find liie fiAh figure of the required number by means of the marrinal tables, by entetiiig tl» 
tallies corresponding at the top to the proposed value of D, and in the rig^-baiid feotiuno with df tkt 
rorresponding number is the fifth figure o^ the required natural number. 



/ 



UOGABITfUIS. 



EXAMPLE m. 
Malii|ilra^fagrOiXB& 

a96 Log. 051323 

00025 Log. 7.39794 



EXAMPLE IV. 
JfnhipljrOSSfagrOOOa 

Oi» Log.a307M 

O003 Log.74771t 



PhmdiKl, 000615 Log. 7^1116 PktMluct, 000075 



iBlbo] 



.Log.O875Q0 



examplei the mim of the two indices is 16; but ^nee 10 was borrowed in 
r, we fattve nMleded 10 in the suni; and the lemainder, 0^ being ie« tlntt 
liie ocbcr 10; is OYidendy the index of the loganthm of a firacdon ieos than uniqr. 



DIVISION BY LOGARITHMS. 

ftouL From the kmrithm of the. dividend sDblraet die logarithm 0^ 
' * r will be tM loganthm of the quotienL 

EXAMPLE in. 
Divide 0i)0615bjO0025. 

000815 Log. 7i)1116 

O0085 Log. 7^39791 

Quotient, a96 Log. 0.51322 

EXAMPLE lY. 
Divide 000075 by O02S. 

000075 Log. 087506 

O025 Log. 8.39794 

Quotient, O03 Log. 847712 



EXAMPLE L 
Divide 875 by 25. 

875 Log. 2.94201 

25 ..Log. 1.39794 

35 Log. 1.54407 

EXAMPLE U. 
Divide 40.32 by 2&4 

40.32.... Log. 1.60591 

Log. "^" 






L35025 



U Log. 0.25527 

In Example IIL both the divisor and dividend are factions less than unity, and the 
divisor is the least ; consequently the quotient is greater than unity. In Example IV. 
both fivcdons are less than unity ; and, rince the divisor is the greatest, its loganthm is 
er than that of the dividend ; for this reason it is necessanr to borrow 10 in the 
\ belbro malung the subtraction ; hence the quotient is less than unity. 



INVOLUTION BY LOGARITHMS. 

RuLX. Muldply the loxarithm of the number given, by the index of the povrer to 
which the quantity is to be raised ; the product will be the logarithm of the power 
eongfat But in raising the powers of any decimal fraction, it must be obstrved, thai 
the first rignificant figure of the power must be put as many places below the place 
of imilB as the index of Us logaritnm wants of 10 multiplied by the index of the power 



EXABIPLE t. 
Required the square of 18. 

18 Log. Ii25527 

2 

24 Log. 2.51054 



EXAMPLK 11. 
Requked the cube of 13. 
13 Log. 1.11394 



Answer, 2197 Log. 3.34182 



EXAMPLE III. 
Required the square of 6 4. 

04 Log. 0.80618 



Answer, 4096 Log. 1j61236 

EXAMPLE IV. 
Required the cube of 025. 

0.25 Log. 9.39794 

3 

Answer, 0^)15625 Log. 28.19382 



In the last example, the index 28 wants 2 of 30 (the product of 10 by the power 3)t 
Ibeielbre the first sifnificaot figure of the answer, viz. 1, is placed two figures distam 
^om the xhomX unit* 



liOOARimm 



EVOLUTION BY LOGARITHMS. 

Rule. Divide the logarithm ef the number hf the index of the power ; the quolieM 
will be the logarithm of the root eought Bat if the power whoee root » to bo 
extracted is a decimal fiaetion leas than unity, prefix to the Index; of its logarithm m 

Sro less by one than the mdex pf the power,* and divide the whole by the index of ' 
power ; the quotient will be the logarithm of the root sougiit 



EXAMPLE i. 

What is the square root of 324 ? 

334 * .Log. 2) 2^1055 

Aiwwer, 18 Log. 1,25527 

EXAfilPLE n. 
Required the cube root of 2197. 

2197..... Log. 8) 3.34183 

' Answer, 13 ..Log. 1.11394 



EXAMPLE m. 
Requked the square root of 40.9& 

40.96 Log. 2 )1.61236 

Answer, 64 tog. 080618 

EXAMPLE IV. 
Requued the cube root of 0.015G25, 

' 0.015625 Log. aisaas 

Prefix 2 to the mdex. «... .3 ) 23^80^ 
Answer, Oi^^...., lrf)g. 939794 



TO WORK 7HE RULE OF THREE BY LOGARITHMS. 

When three numbers are given to find a fourth proportional, m arithmetic, we make 
m statement, and say, As the first number is to the second, so is the third to the fourth t 
and by multiplying the second and third together, and dividing the prodnct by tho 
fiist, we obtain the fourth number sought. To oljtam the same result by logarithmic 
we must add the io^arWms of the Hcond and Odrd numben logdhar^ andjhm the mm 
mddtad the logaarUhm i^fthtfirH nvmker; the remainder will be tts loganihmo/ihe $euf^ 
Jbwih number. 



EXAMPLE 1. 

If 6 yards of cloth cost 5 dollars^ what 
will 20 yards cost? 
As 6 Log. 0.77815 

Isto5 Log. 0.69897 

So is 20 ; Log. 1^103 

Sum of 2d and 3d. 2.00000 

Bubtreet the first 0.77815 

To 16^ ...Log. Iiai85 

The answer, therefore, is 16 dollars and 
^Vlr, or 16 dollars and 67 cents. 



EXAMPLE U. 

If a-ihip sai]s20 nules in 7 bouri^ how 
much will she sail in 21 hours at the 
same rate? 

As 7.... ...Log. 0.84510 

Is to 20... Logi L30103 

Bo is 21 Log. 

8umof2dand3d. 



Subtract the first 0.84510 

To 60 Log. 1.77815 

The answer to 60] 



IX) CALCULATE COMPOUND INTEREST BY LOGARITHMS 



To 100 dollars add itt uiterest for one vear ; find the logarithm of thto sum, umI 

meet 2 in the index ; then multiply it by the number of yean and parts of a veiv for 

wmch the imerest is to be calculated ; to the. product add the iMurithm of the an 

' put at interest; the sum of these two logarithms will be the logarithm of the 

of the given sum for the given tinie. 



• la this rule it is supposed 4h«t 10 is befroved ia fiadiBg the iadss to Iks 
*• tato, pifs SSL 



EXABfPLE. 

Biaqulred tiie amoinil «f ifae prtA^pa) attd intottat of 355 doltan, fet at 6 per c«A 
compound interest, for 7 years. 

Adding 6 to 100 gires 106 ) whose logaridun, rejecting 

S in the index, IS a08531 

Hulked hy • 7 

IVodiiei ..V ....^.* 0.17717 

Pxincipa], 855 dollar Log. 055088 

SumgiTeslhe logarithm of 533.83 Log. 2.78740 

Thersfore the amount of principal and interest is 533 dollars and 83 cenls^ 



Tp find the bgariihm pf the sine, tangent, or secant, corresponding to any 
\ number of degrees and minutes, by Table XXVII. 

Ite given number, of degrees must be fi>und at the bottom of the page when 
hilwretti 4^ and 13S^ otherwise at the top ; the minutes being found in the column 
nUarited M, which stands on the side of the page on which the deerees are nuirked ) 
thuii y ihit degrees areltHfhan^ the minutes are to be found in tiitleji^uaid columnt&e,i 
and it muet be noted that if the deerees are found at the Urn, tht names of hour, sin^ cosine, 
tangenty ^c, mnui also be found at the top; and if the degrees arefoundat tiu bottom^ the 
names me^ come, Si^mustalsobefound at the bottonu Then opposite to the number 
of the mimites wUl be found the log. sine, log. secant, &c. in the columns marked suie, 
seeimi; &c. respectively. 

EXAMPLE I I £^MFL£ 11. 

lUcpiired the log* sine of S8° 37'. Required the tog. secant of 126^ W. 

Find 96^ at the top of the page, directly Find 126^ at the bottom of the 

bllow which, in the l(^-hand column, directly above which, in the left-l 

find ST' ; against which, in the column column, find W ; against which, in the 

OMHrked sine, is 9.68029, tlie log. sine of column marked secant, is 10^22732 re* 

the given number of degrees ; and in the quired. 
aame manner the tangents, &c. are found. 



To find the logarithm of the sine, cosine t S^c.fot degrees, minutes^and seiamds, 

by Table XXYIL 

Find the numbers oorrcspondinff to the even minutes next above and below die 
^ten degreeb and minutes, and take their diflference, D ; then say, As 60^' is to the 
number of seconds in the proposed number, so is that difference, D, to a correction» 4 
to be applied to the number corresponding to the least number of degrees and minutes ; 
additive if it is the least of the two numbers taken from the table^ otherwise subtraotive. 



EXAMPLE III. 
Required the \og. sine of 2IP 16^ 2/^. 

Bine of 24<> 16^ Log. 9.61382 

8ineof24 17 Log. 9.61411 

DUTerenco = 89 

Then, as 60^' : 38^' : : 29 : 18, which, 
belmr added to the number coiresponcting 
mW W, gives 0J614OQ, the k>g.sine of 

91* 10^38''. 



EXAMPLE IV. 
Required the log. secant of 105° 20^ 16^ 

Secant of 105° 20^ .Log. 10.57768 

Secant of 105 21 Log. 10.57722 

DiffeT«nce .D=:i4t 

Tlien,as 60" : 16" :• 46 : 12, which, 
being subtracted from the numlier coite« 
sponding to 105° 20^, gives 10JS775^ the, 
log. secant of 105^ SO' 16^. 



If the given seconds be j^t h i* i» or i> oi* »>y other even parts of a minute, the4lk^ 
parts may be taken ol the difference of the logarithms, and added or subtracted aa 
abovsb which may bo frequently done by inniection. These proportional parts may 
also be found very nearly by means of the tnree columns of oifTerences for second 
tfiven, for the firet time, in the ninth edition of this work. The first column of 
l«fierences, which is to be used with the two columns marked A, A, is placed between 
5 



ihMo 60IUUUI& The Beeoad column of dUftrene^ wl^ifta i9 t« bo used whh te 
two cduiiinii §? ^ ^^ placed betwv^ti these two eoluiuns. In like ibafiner, the tlikd 
colttmn of diterenees, between the cotumos O, C, is to he lt«ed wHh them. Hie 
correcttoti of the tabular logarithms in any of the colamns A, B^ G^ fbr any Hvmbev 
of seconds, Is found by entering the left-hand column of the table, nutHM &^ aiiht ttm^ 
and findine the number of seconds ; opposite to this, in the column of differences, WiU 
be IS»und tne corresponding correction* Thus, in the table, page 215, which contains 
the log. sines, tangents, icc^ for 90°, tiie corrections corresponding to 25^', are 9 fbr 
die CMumns A, A, Id for the columns B, B, 3 for the columns C, C ^ so that, if if 
wwet required to find the sine, tangent, or secant of 30° 12^ 25^', we must add these 
corrections respectively to the numbers corresponding tc» 30° 12( ; thus. 

Col. a. Col. B. Col. C 
IiOgSLferdO°ld^....Sine 9.70159 Tangent.... 9.76493 Secant...; 10.063dS 
Conections for 25" in S^ +9 +12 j-j 

.lbr^0°12'25'^*•. 9.70168 9.76505 10.06338 



these con^ctions being all added, because the logarithms increase in proceeding 
fifOM 30^ 12^ to 30° 13^. Instead of taking out the logarithms for 30° 12^, and adding 
the correction for 25", we may take out the logarithms for 30° 13', and subti-act the 
osorrection fbr 60^' "— 25^', or 35^', found in the margin S' ; thus, 
LogSL for SO^" 13". . • .Bine a70180 Tangent. . . « 9.76522 Secant. . . . 10.06349 
Oenr. Kbr 35'^ in eoL S^ ? i«> it ^ 

or»'incoLG'-*..S_2_ 
Logs, for 30° ly ay'. >. . 9.70167 9.76505 10.06388 

The corrections are in this case subtracted, because the logmithms decrease in 
inboeeding backward 35'' fh>m 30° 13', to attain 30° 12' 25''. The tangents and 
secants, in this example, are the same bv both methods ; the sines differ by one unit, 
in the last decimal place, and this will frequently happen, because the difference of 
the logarithms for 1', sometimes differ one or two umts fit>m the mean values which 
are used in the tl^ee columns of differences. The error arising from this cause is 
generally diminished by using the smallest angle* S', when the seconds' of the pro* 
pcNMd angle are smaUer than 30"; or the griaUst angle G', when the number of 
aeoonds are grtaUr than 30". Thus, in the above example, where the angle 
8' =30° 12', and the anglo G' = 30^ 13', it is best to use the angle S' when the given 
angle is less than 30° 12' 30", but the angle G' when it exceeds 30° 12' 30". Thus, 
if it be requu-ed to find the sine of 30° 12' 51", it is best to use the angle G' =30° 13', 
and 6nd the correction by entering the margin marked S', with the differeuce 
60"^ — 51" =9", opposite to which, in the column of differences, is 3, to be subtracted 
from log. sine of 30° fe' = 9.70180, to get tiie log. sine of 30^ 12' 51" = 9.70177. To 
■are die trouble of subtracting the seconds from 60'', we may use the right-hand . 
margin, marked G', and the. correction may then be found by the following rules : — 

Rule 1. When the smalUst angle S' is ua&d,Jind (Ae seconds in the cdumn S', 
and take out the corresponding correction, which is to be applied to the logarithm 
eerresponding to S'; by adding, if the log. of G' be greater tlian the log. of S'; 
tttfaerwise, by subtracting. 

RuLfe 2. When the greakr angle O' is nsed| JM ffte seconds m Ms column G\ and 
take out the corresponding correction, which is to lie applied to the logaritlim 
corresponding to G^; by adding, if the log. of S' be greater than the log. of G'; 
otherwise, by subtracting; so that, in all eases, the required logarithm may &il be- 
tween the two logarithms corresponding to the angles S' and O'. 
^ The correctness of these ndes will evidently appear by comparing them with the 
areceding^ examples ; and hf the inverse process we may find tlie angle correspond- 
mg to a given logarithih, as m the next article. 

We have given at tlie bottom of the page, in this table, a small table for finding 
the proportional parts for the odd seconds of time, corresponding to the column of 
Hours A. M. or P. JVl.; to facilitate the process of finding the log. sine, cosine, &c^ 
eomsponding to the nearest second of time in the column of hours, or, on the con< 
* .nu'y, to find the nearest Second of time corresponding to any ffiven log. sine, cosine, 
&«. Thus, in the preceding exampleSi where the * angle' S'=: 30° 12', and tti«» 

* If we neglect the seeonds an any f^ropoaod anj[1e whose sine^ &c. is required, we get the angle 
4ia<ited above by S', and this angle increased by 1'^ is represented by G' ; so that the proposied angle 
■iiHi between H' and G' ; S' being, a Mui/^er, and U' a s^^eater angle than that wftuse log. sine, &c., if 
required ; the letters S' and G', accented for mbutes, )»eiQg used because they are easliy rememb^iaS 
as the Witiuls «>r tnuJJer aud greaUr 



UKIAJUTHMS W 

M^« Q'mz^ Wi the timet eomfpoiidiiif in the eolttmn of Houn P.M^ ara 
8^=4^ 1* ae*; GK=:4k 1" 44* ; and If we wieh to find tbe loc; sine, eoeine, l^e. 





examples} 

Loga. for 8' =4^ 1- 36* Sine 9J015& Tangent 9.76493 Secant ia06331 
Correction for -f3» +8 -f 11 -f 3 

Logafor 4M*a» Sine aroiey Tangent 9.76504 Secant 1006338 

Nearly the same results are oliCained hf usmg tko anf^e G', In the manner we 
ftaTC before explained :— 

Logs.forG' = 4M»44* Sine 9.70180 Tangent 9.765» Secant 1QM349 
Ctirrection for — 5« —13 —18 — j» 

Logs.for. ... 4*1- 39* Sine 9.70167 Ttogent 9.76504 Secant 1006837 

These corrections must be applied by addition or subtraction, according to the 
directions given above, so as to malce the required logarithm faH between those 
which correspond to the times S' and G'. 

The inverse process will give the time corresponding to any logarithm. Thusi, 
..... ..^ .=_. «.^«,«r u. JL.« .u. jt^. t — .„ .v,_ -_. 9,70159, corn. 

I second line of 
, ^ , . _ , adding this to 

the time 8' =4^ 1" 36^, we getV I* 39* for the requirecl time. We may proceed 
in the same manner with the logarithms in the columns B, C; using the numbers 
corresponding, marked B, C, i^pectively, in the table at the bottom of the page. 

Tojind the degrees, minutes, and seconds, corresponXng to any given lagarOkm 
sine, cosine, i^c. by Table XXVII. 
Find the two nearest numbers to the fftven log; sine, codne, &c^ in tho column 
marked, fine, eonne, &c., respectively, one being greater, and the other less, and take 
their difference, D ; take also the difference, 4 between the given logarithm and the 
togaritiim corresponding to the smallest number of degrees ana minutes ; then say, As 
the first found difference is to tiie second found difierence, so is fiO'' to a number of 
seconds to be annexed to the smallest number of degrees and minutes befbre found. 
Tlie thr^ columns of differences may also be used, by an inverse operation to that 
which we have explained in the preceding article. 

EXAMPLE V. 
Find the degrees, minute^ and seconds (less than 90% corresponding to the log. 
8me9.6140O t 
Next len log. S' =24<» 16" 9.61388 Log. of smaUest angle S'=a4<> 16" is 9.61388 
Greater G'=24 17 9.61411 Givenlog. 061400 

D;=29 ^=18 

Then say, As29:18::6a':38'',neariy; which, annexed to84<>16', give 94M6'38^, 
answering to log. sine 9.6140O Suboracting 94^ 16^ 38^ fitm 1^ there remab 
ISS"" 43" St', the log. sme of which is also 9.6140O The quantity 38^' may also be 
found by inspection in the side column S' of the paae opposite if = IB, In the 
column of difierences between the two columns. A, A. If we use the angle G', we 
shaU have d' eaual to 11, the difierence of the logarithms 9.61411 and 9.61400^ and 
the correspondmg number of seconds in column Q\ is 37", mailing 34^ 16^ 37'^ 

To find ike arithmetical con^fUment of any logarithm. 
The arithmetical complement of any logarithm is what it wants of lOOOOOO, and m 
used to avoid subtraction. For, when working anjy proportion by logarithms, vou 
may add the arithmetical complement of the logarithm of the fina term, uistead of 
subtracting the logarithm itself observing to neglect 10 in the index of the sum of the 
logarithms. The arithmetical complement of any logarithm is thus found: — ^Begin 
at the index, and tsrife down u^ud each Jigwrt wmie ff 9, txtejIL tht laH tigmfeant 
fgwre. wfddi UAeJnm 10.* Thus, the arithmetical complement of 9.63595 la 0.37405 ; 
t&it of 1.86567 is ai34a3 ; and that of 10^133 is 89.66867, or 9.06867. 

* When the index of the given logviUun is \ 
• XXVIL, the left-hand 6giire of it mu ' 
«f the iMt fipuficant figura, you may . 
igWM af the ariUoMtical covplcBMtti 



ogarithni is greater than 10, as in some of the numbers of TtiM 
must be BM;teeted ; and when there are any ciphem lo the right hood 
lay plaee las same amber efcinheis to tae nghi hMKi of Um eAm 
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BOOSSS. 

Ntttttioftl AlittffMVftf 

Bowditeh^s KaTisator, S3d edidon. 

Blunl's Coast Pilots aoth edition. 

Satpeditious Heaflarer, for measuring eargo. 

Ward's Lunar Tables. ^ 

Sheet Anchor, 112 quarto plates, with addidons hj Q. W/ Blunt 

Shipmaster's Asaistanti bj Joseph Blunt, I2th edition. 

Cape Cod to Labrador, including the Grand Bank and Gulf of Newfoundlaiid, fte. 

Sastem Coast of tVe United States and Nova Scotia, from New-York to Cape Canso. 

New-Tork to Hali&z. 

K«w*York to Penobscot Bay. 

Long Island Sound, on a large scale. 

Sftontauk Point to Cape Antonio, including Bahsma Bank, £a, on adifigonal soale. 

New-York to Cape Lookout \ 

Cape Hatteras to Cape CamaTeraL 

Bsnama Banks, including the Admiralty Surveys up to the present data. 

Bahama Bank, very large scale^ (Pilotage Chart ) 

Bahama Banks^ Island of Cuba and Passages, on a large scale. 

Florida Bee( on a larm scale. 

North Coast of the Gulf of Mesoo, from St Mark's to New-Orleaa& 

New-Orleans to the Rio Grande. 

West Indies to 15o North, including Gulf of Mexico, with Admiralty Surreys to 

present date. 
West Indies to 9o North, ucluding Gulf of Mexico, Spanish Main, Island of Trinidadi 

Ac, two sheets. 
Gulf of Mexico. 

Coast of Guyana, from recent surreys. 
Coast of Brazil, three sheets. 
RiTor Phitto. 
Cape do Yerde Islands. 
NORTH ATLANTIC, new Chart, on a large scale, with a Memoir. PLANS ^ 

AZORES, MADEIRA, and TENERIFFE. 
North Atlantic, with the curyes of magnetic variation, and a Memdr. 
South Attantio.-^ 
South Padfia v 

North Padfic, including China Seas, with plans of Straits Juan do Fnca^ &o. 
Behring's Straits and Sea. 
Indian and Part of the Pacific Oceans. 

VINEYARD and. NANTUCKET SOUNDS, on> very largo scale, from factual 
. surveys. • 

J^gua La Qrandeu. ^ 

Cape Cod and Massachusetts Bays and Coast 
Wmdward Islands, on a large scalo, 
Mugnetic Variations for the Whole World.j^ 

The subscribers have now published Charts of tU tho^ncCvigablb worlds f^^om'tho 
•^t authorities, and hope that American Shipmasters.will useAmericanjCharts^ 

Tte TJ, S. Oo^ab Survey iaa4 BaffA AObpobnMf €301^ 



Thej have jost completed at their estabUshmeiit, ailer a labor of oyer firt yean, 
a Piyidbg EDgine^ bj which Uie^ are enabled to divide Astronomical and Naatieal 
InBtrumenta to a degree Af Brecisioa whicb thej nill etuiranUie to be eoual to ^o 
hm «f ftre(gft vDBte. tha subaeirilbers, flierefor^ Mi Ih^ iiuiAicanj^pa vmf%9 
ntfvSgfeled l>|f jbaerioaa ttada laJBtrttmenta 

'IXTSTRTJa^^BXTOrs. 

Chronometers of the best maken^ for sale and to hire. 

Sextants, Quadrant^ &e., of Ameirieaii manufacture. 

Spy Glasses and^arine Ni^t Glasses. 

Aneroid Barometers. 

Binnacles, Steering, Transparent, Tell Tate, aad Boat Compasses. 

Globes, Terrefirtrial and Celestial, 16 inch. The Terrestrial with Isothermal Uiies 

of Temperature, and Peep Sea Soundings. 
Patent Logs and Leads. 

C5HR0N0METERS AND WATOHEB. 

Our Chronometer and Watch Department is under the 8tl|>eriiittndeilM 
of Mr. John Oowaks, whose superior Chronometers, made in our esfeablialh 
ment, we have for sale and hire. 

We have also Pocket Chronometers, accurate Timekeepers, together 
with an assortment of Watches in Gold and Silver cases, U)r Ladies' and 
Oentlemen's Wear. 

Specisd fekttention gfiven. to repairing and re^justing Cfaronomet^» and 
fine Watches. 

All Listruments guaranteed by us. Bating performed by TtaDsil I&sMn^ 
meal; fcr which purpose we have our own Observatory. 

OfFICS of THK BoJUiD OF UNDxawAxms ) 
Nevf'Tork, March 20th, IS^S. I 

There is reason to believe that disasters to vessels have reoentlv oeeurred on Ihi 
Southern Coast of the United States^ in consequence of the use or old and inoarreol 
Charts. This Board would earnestlv impress upon Shipmasters thd great Import* 
ance of being provided with those that are of recent date, and from a reliable 
SOuroe. BLUirrs Charts of the Coast of the United States ore corrected In con. 
formitj with the Government Surveys, and have accurately laid down the position 
of all the Lights now in use, or in process of construction on our coast, and thesi 
Charts should be familiar to eveiy Shipmaster in the trade. 

ELLWOOD WALTER^ 

Secretary Board of Vnitrtoritin, 

-JSsOfM^ tj a LBtUr from LieidenarU {now Comtnodore) John Rodgers^ tommaniing 
U. 8. Ship ** Hancock," attcuihed to thi Survejfing Es^dition to the China Seas, 
North Pacific 

New-Bedfoi^d, January Ath^ 1862. 

I had a long discussion on Charts of the extreme North Facifi0| Bchrin|fs Straits^ 
Sea of Okotsk^ ^c. All iho whalers say that you are right 

COMPASSES. — Attention is invited to Iho new Compasses constructed at tho 
establishment of tho subecribcrs. It ils a fact now well understood, that most of 
the lo<«ses charged to Currents are duo to tho imperfect constrncCion of Compassed 
and to. their deviation not being ascertained. 

Compasses of a superior quality aro manufactured by them, and aro ooastaatly 
onlumcL 

Agents fcr Commercial Code of EignBl8.~Oilloe ef Am* Uoydte' Begifteir 

0DMPA88BS CORRECTED FOR lOCAL ATrRACrxON, 
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